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PEEFACE ‘ o

THE AUDIENCE

This book is directed to Federal libraries and the
librarians who staff them. The main audience will be
lbrary administrators; middle-level managers and

‘section heady also will benefit from this material, Parts

ol the book also may be of value for staff training lite
in the development of minicomputer projects.

The library director, as the decisionmaker, should
b familiar with minicomputers arid their applications

in libraries. After deciding to use minicomputers, the

director must either direct the pm_]cct pcr-mnally or
A¥ign a project director.

"The qualifications required for successful project direction are not
rigid. However, the following characieristics are very important:

# Ability to communicate well

# Sound knowledge of library operations

“w Familiarity with'at least pasic fundamentals of data processing
technology _ . :

W' Ability to write cledly Co : g
# Sound constitution and steady nerves.! . :
The project will probably involve a systems team

that includes data processing experts expericnced with |
“hardware, systems analysis, and programming. The

team may draw from agency personne) or from outside
contractors, Whichever procedure-is used, the librari-

an must be a wcrking member of the team and must

control the major decisions. It is the intent of thls book
& prepare librarians for this role..

~]'In: entire staﬂ shnu]d bc kc:pt mfgrmed of the
marale; and support of the systcm artpwt;l to th;
success of the project. Lack of knowledge often
prompts fear of the unknown. In addition to constant
communication, the staff should rchwL training, at
lewsy in the form of general orientation to library
antomation and minicomputers.

In fact the library staff should play an mtcgr;ll part
a8 tontributors to the development of the systern. The
llb!"ary dlrccmr alone cannot give the nccessary

dctallcd mput ta the-system dcsxgncrs It has becn
pointed out that often only the stalf are “in a position
to recognizc a serious flaw in an operating procedure,
Unless they have- been given the opportunity to see
what the purposes are, they can hardly begin to brmg
out what would otherwise be only intuitive feelings
that suméthmgs not right’.”’¢ To participate fully and
meaningfully, the staff may have to. be trained or at

. least briefed on systems analysis, hbrary autnmatmn, -

and mlmcﬂmputers

THE sc:oPE -

This bmk covers the apphcatmn of mmlmmputcrs
in Federal libraries. The first four chapters, Part I,
fnrm a genefal tekthook treatment of automation,
tion, minicomputers, and l:brary appli-

" cations of minifomputers. In Part I1, Chapters 5 and 6,

guidelines for selecting and implementing a mmu:nrna
puter system are presented. :

The chapters of Part I provide thr,b necessary
bankgmund for rsvn‘:wmg library needs and making
decisions in applying minicomputer technology. If the -
reader is already familiar with automation and

minicomputers, he or she may begin at Part II. In- - -

depth explanations of computer technology are not -
possible in this book, and are, indeed, unnecessary for
miost of the librarians who will read this book.

An understanding of systems analysis is important to
the readers of this book but is not covered in depth
here. The library dln:&mr making the decisions on

applying rnlmt;cnmputtrs should have completed the
initial ‘stages of systems analysis before applying the
guidelines in this book? The director may follow
Guidelines for Litbrary Automation,® sponsored by the
Federal Librdry Committee, for a thorough treatment
of library systems analysxs directed spcclfmally to
Federal libraries.

E

= ,Z -
! Bnrbsrs l‘v;m: Markuson et al., Guidelnes for L. :bmry Awvmatian: A Handbook for Fedeial and Other Librartes ($anta Mnnu i, C;.\hf System Development Corparation,

[N p A

¥ Robert M. Hayesand Jmeph Becker, Handbook of [aa Pﬁiff”lﬂgﬁl! Labranes, 2ded. (Lan Angtlﬁ Melv;lle Pubhshmg Ca., 1‘374), p. l'}l

i M arkuson et al., Guidelines for Library Automaiion.

El
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TIMELINESS
The (ime for minicomputers in libraries has come.
The Aniwel, Review of Irﬁmrmubn Science and 'l}dmalagy*‘
had a chapter on minicomputers for the first time in
1975. The September 1976 issuc of Library. Technology

Reportsh Jeatured :a description of threc commercial -

library #ystems that use minicomputers. ‘There is.a

need for this book, though some scetions may.be out of .

date before it is published, This is true of any 'work that
deals with specific makes and models of cquipment. In
this case, the problem is compounded by the state of

_minicomputer technology. This infant” arca is just

. beginning o mushroom and grow. Changes in basic
‘methadologies or breakthroughs in techniques can
occur at any moment and drastically change capabili-

ties and applications. It is all for the better, but one is

‘warned tostay on top of this dynamic field. "+

THE SPONSORS

- The Federal Library Committeé (FLC), has recog:.

nized the trend to minicomputer applications in
libraries. and théir value to Federal libraries. In
response FLC has organized a working .group on
minicomputers to serve as a forum. for Federal
librarians to share knowledge and cxperience; FLC
also comtracted with Informatics Inc. to write  this
book. “The Library Information Services section of

1!"\
N ¥
.
hl
s
=

13 R ’ -

R

‘2" MINICOMPUXERS IN FEDERAL LIBRARIES

=

Informatics Incs Irlormation Services Group is
singularly qualificd to perfornt this task. Under the

“administration of Jack A. Speer, Director, Library

Information Services has supplied library technical
services, for a number of Federal libraries, including

! acquisitions services, feisibility and design studies, and

produttion of bibliographic products. It has also

“developed a commercial minicomputer system  to

support cataloging. _ ‘

Dr. Micki Jo Young was selected by Mr. Speer to
write the book, The bavkground of Dr. Yoyng includes
expertise in-likrary technical services management;

large-scale computer 8ystems; minicomputers as a

cataloging utility/tool; and systems design. Frank A..
. Pezzanite and J. Chris Reisinger of Informatics' senior

staff provided techni¢al expertisc for this book. Mr.
Pezzanite is the Technical Direcjor of Library Infor-
mation Services and was in charge of project develop-

ment for MINI-MARC, the fifm's commercial mini-

computer module for cataloging, Mr. Reisinger is
Technical Director far Electronic Compasition Servic-
es in the Information Processing Services Division. He
is responsible for computér-based text-processing,

©using both large-scale computer systems and minicom-
puter® systems. Together, these three persons bring a

well-rounded professional view of /ﬂﬁnicomputers in
Federal library applications. "

: j June 1977
S .

F

=

Jr., “Minicomputers in the Library,” in Annul Review of Information Srience and Technology, wl. 10, eds, Carlos A, Cuadra and Ann W, Lukg -
(Washingron, [2.C0: American Society for Informatio Science, 1975), pp. 139-63. ’ , '
Y PP

& “Crientiona and Answen Department,” Jabrary Technalogy Reprts 13 (S-cpu?lﬁb:r 1976); 465-9.
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" CHAPTER ONE

' OVERVIEW OF AUTOMATION.

HOW A COMPUTER WORKS

In gencrdl there are threc possible modes for hbmry
operationg: manual, mechanized, and automated. At

- one time all catalog cards were written by hand, and

\\ penmanship called library hand was tiughtin library

\

*

- school. The typewriter, and then multilith, offset, and

photocopy processes mechanized card production. The
next step, automation, involves use of a computer.

suited to arithmetic and logical ﬂ]’wrltmna in businéss
and enginee ring appllcatiarjs. Bevause of the nature of

- library dperations, digital mmputars arc used exclu-

* discussion will deal with digital com \puters only. ..

Ta-understand computers, one must consider both
the ‘equipment (hardware) and the instructions or
+ programs that make them self-directing (software).

sively for library automation and the remaining

£

Nl‘:d Chapm defmcd the camputtr as fullnws “An HARDWARE
|pulat§
§ymbl:)ls in EI,CCDrleﬂ(:E \\{llh gm,n rules, in ‘. pre- Five sgparat: func;larm can bc;:mr!'cx rmed by com-

detcrmined and'sr:lf dirt:ctf:d manner. "l T‘he ke’ word

tmrl frum mgchanl?atmn 5nm:tlmcs thls LDHEEP( is
called the “stored program.” Cox, Dews, and’ Dolby
wrote, “A librarian interested in the potential useful-

~ness of a computer must first have an idea of what the

ma&him:ry and asscntiatcd’pmgrams can dﬂi“g Itis for

Fhf:rr:_an: two main typcs of ¢ ;gmputt:rs. :m;;lug and

puter hardware:5
® Conversion from one form ol representation to
another
® Storage for varying periods of !RI'IIE'
e Communication by movement of data

@ Logical and arithmetic processing

® Display in human-sensible form.
Na one machine performs all five functions. Rather,

a- number of devices are comhined, The group of -
cﬂmpﬂnznts reqmred to pv:rfnrm thr: five functions

digital.? An analog computer rt:prgscnt% variables by; consists o8 .
analogies. That is, it represents numerica iti . Anmput unit
by means of physical variables such as translation, ® The memory

rotation, voltage, or resistance. Analog computers are
used mainly in industry and for scientific applications
requiring simulation of nature or natural propertics. A
digital computer expresses variables in discrete; count-

.able form usually by means ofcoded characters such as

numbers, signs, or symbols. Digital computers are best

! Med [hﬂpln ;’!ll [n! sefuction 1o Automatic Co
Libranes, 2d ed. {(Los Angeles: Melville Publuhmg
Ll -] MﬁﬂxJDDCW::deIDnlhy'
upan Ty‘n€ En niversity of Newcastle upon Tyne Library, 1966), p. 27.
1. A number of general textbooks on automation are availat
Amociates, 1976) -and Elias M. Awad and Data Proces
Prenfice-Hall, 1973). Hayes and Becker's Handbook of Data Pr

ters (Ncw Yurk Van Nmtrand
um;m:fram'lhs Library; The Role ajlkff” ',:r

lable for further stuiy;

® The control unit
® The anthmetic unit
® An outpul unit.
Each of these cnmpanems is mot necessarily a
separate piece of t:qulpm\:ﬂti Soma components have
multi'ple uses (e.g., both input and vutput) combining
57) cited by Robert M. Hayes andji;sc;ph Beckey; Mgndbook of Data Processing for

]

er i the Organizai and Handl g of lefarastion n Libric (Newcastle?

fﬂr exam ple, Marilyn H-t:ihl lnﬁznnanm Processing, Zdad (Chicago: Science Research
ing Management Asociation, Auematic Data Frocessing; Principles and Procedures, 3o e, (Englewood Cliffs, N.J.:
1g for Libranes is a comprehensive treatment of library automathen swhile Cmpulw(?.gpmﬁu An

g
Iniroduciian for Librarians by John Eyre and Peter Tonks (London: Clive Bingley, 1971) is a much simpler description. - "
4 Edward M. Hnllggr and Paul B. Henderson, Jr., Library Automaiton: Experients, A{:Ihmip[ng», mm’ Technology nj the L.émga; 4n Infgmmfm ,S:fmm {New York: Meﬁmw.

Hill Book Ca., 1971), pp. 168, 173.

¢ William R, Corliss, Computers, Rev,, Understanding the Atom %Eng(i)nk Rldgg Tenn.: LLS,, Atomic Energy Commision, Dwusmn wf Technical lnfurmahpn

1967), pp. 13-14. f
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“amnd is closely tie
) omputer the miain units of computation”
axe discrete, countable codes, ¥mesk commonly num-

b s, Ev ;

<

:n
w .
yore than one unit in ape device, Also,under any one

L

cAtegory there is a varicty wf devices from which to’

choose. For example, there are soveral types of input
whits: punched card , readers, paper tape readers,
wptical eharacter recognition devices, and key-to-disk
atiations, among others. ) '
Gentral, Processing Unit

= :I':‘F

" T'he cential processing unit ((P1) is the heart of the

eomputer. Tt combines two ofl the live main functions; .

it is composed of the drithmetic and the control "units
d to the main memory.

In a digital

en more basic than nambrr codes is the simple
dn-off distinction. "T'his is the principle on which digital
computer operation is based: "The on and off states arc
represented numerically by O and 1. .
. "0 (zero) Yolf”.
~

| (one) = “on”.
{n digital computers arithmetic computations and

umerical expressions are based on this binary (base-

fwo) number system rather than the decimal system
hecause binary is casier 1o manipulate by computer.
" Figure 1 shows a simple comparison of- the binary
And decimal number systems. Further references aré
recommended for additiona! study of binary, mathe-
matics.? At this point the thing to remember is that the
(1/0ff-on condition is the basis of all computer
operations. The instructions or commands of the
program that allow the compurer to be “self-directed”
e represented by O-1 codes, as are the data to be
processed or manipulated. .

There are several standard: 0~1 codes in which
separate arithmetic values are used to-represent
specific letters, numbers, or sytnbals, Some codes have
been standardized throughout the computer industry

‘and can be used on any manufacturer's equipment:

BCD, EBCDIC, and ASCIT are the three most

common. ASCII (American Standard Code for Infor-
mation Interchange) is used throughout the Federal

. Glovernment as the standard and is the cade for the

Library of Congress MARC 11 distribution tapes.
Table 1 gives the seven-digit (seven-bit) binary

pattern for each letter, numbrer; and symbol in the
ASCII code

The order of the codes represents the

r M t iEi!lm

INumiter Systema,” Richard H. Eckhouse, X, nicomputer Syitems; Organezulwn and Programmung (PDP-11) (Englewood Cliffs,

MINICOMPUTERS IN FEDERAL LIBRARIES

_ binary (arithmetic) valucs ‘in ascending numerical

order; if data expressed in' ASGII code is sorted in
nungrical order, it will resulf in this s;gu:xiﬂr:,\ :
Programmers often. review and manipulate data in
binary form ag programs arc developed and corrected.
Representing cach character with seven digits would
be cumbersome and slow. To provide a shorthand
method of handling these binary patterns, hexadeci-
mal notation is somctimes used. Hexadecimal is .a
basc-16 system in which there arc 15 decimal units-
before the 10 (no units, one 16) is reached. Because
there aren’t cnough numerals to express all the units,
the letters A through F ar%usgdsﬁ ) : l
Tk 1—Comparison of Decimal, Hexadecimal,
and Binary Systems ° ’

Binary System

Decimal . Hexadecimal ar)
- . System Sysiem 8 42 1 bit value
i 0 0 0000
) 1 1 0001
2 2 0o1ao0
.3 -3 0011
4 4 0100
5 5 0101
6 6 0110 .
7 7" 0111 :
a ] 10600
9. 9 1001
10 A 1010
11 B 1011
12 C 1100
13 D 1101
11 E 1110
15 F 1111

S —

When hexadecimal notation is used for ASCII code,
every four bits are represented by a "hexadecimal
character. Since ASCII is a seven-bit code, the eighth
bit (reading from right to left) is assumed always to be

Zero:

ASCII G = _1000111 = Hex 47
Hex <o =7
Hex 0100 = 4

ASCII  k = _1101011 = Hex 6B
6 B .

“This allows cight characters to be reduced to two
characters for efficiency, but it must be remembered
that the eight-bit pattergs are what reside in main

i eompuiers And ;:ri;g’fwf;ming desribie binary mathematics. Two particularly detailed treatments are found in “Appendix A, Primer of

Prentice-Hall, 1975), pp. 277-99

waed “Chapter 5, Data Representation” snd “Chaprer 6, Computer Arithmetic,” Awadl and Daia Procesing Management Association, Automatic Data Processing, pp.

Y6130,

8 [nternational Busines Machines, St Text Introctution to TAA Data Processing Spstems, 2d ed. (White Plains, N.Y.: International Business Maﬂ‘kﬁﬂ Corp.,

“*Fechnical Publieations Depanment, 1¥:48), p. ¥,

1! |
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TasLE 2—Hexadecimal” Notation for ASCII Code -

Char-- Hexa- Char- . Hexa- Char- : Hexa-
acter ASCII decimal acter ASCIL decimal acter ASCII decimal
! 0100001 21 - 1000000 40 1100000 60
0100010 22 A 1000001 41 a 1100001 61
# = 0l0001! 23 B 1000010 42 b 1100010 62
§ - 0100100 24 C © 1000011 43 < 1100011 63
% . 0looiol 25 D 1000100 44 d 1100100 .64
& 0100100 26 E - 1000101 15 e 1100101 65
’ oloo11 1| 27 - F 1000110 <46 f 1100110 66
( 0101000 28 G 1000111 47 g 1100111 ~ 67
) olo100! 29 H 1001000 i8 “h 1101000 68
* 0101010 2A 1 100 1001 49 i 1101001 &9
+ 0101011 - 2B J 1001010 1A j- 110101G 6A
! 0101100 20 K 1001011 4B k 1101011 6B

. 01010l 2D L 1001100 1C 1 1101100 6C
. 0101110 2E M 1001101 4D m 1101101 6D
/ oioiiil 2F ° N 1001110 - 4E n 1101110 6E
0 0110000 30 QO 1000111 4F o 110111 &F
1 0110001 31 P 1010000 . 50 p i 1110000 70
2 0110010 32 o] 101 0001 Y. 5t q 1110001 71
3 0110011 33 R 10100107 = 52 ' 1110010 72
4 0110100 34 5. 1010011 “53 1 111001 1 73
5 0110101 35 T 1010100 54 { 1110100 74
6 0110110 36 u 1010101 55 u inolot 75
7 0110111 37 Y 1010110 56 v 1110110 76 @
8 0111000 38 w 1010111 57 w pront, 77
9 0111001 397 v X 1011000 58 X 1111030 78
: 0111010 3A Y 1011001 59 y 1111061 79
; ortion 3B Z 1011010 5A z 1111010 7A
< 0111100 3C I 1011011 5B {. 1111011 7B
- oo 3D - 1011100 5C [ 1111100 7C
::. 0111110 3k | 011101 5D ~) 1111101 7D
? (HTRIA BT 3F : 1011110 5E : 1111110 7E

o1 5F ’

memory and are acrually manipulated. Table 2 gives
the hexadecimal notation for each ASC:I1 code ®

The arithmetic unit is where the manipulation of
the data occurs.!® Whether the original data weic
figures or words, the binary codes are manipulated by
arithmetic or pseudo-arithmetic operations The on oft
combinations of the
circuit elements and rej
basic logical operations AND, OR, and NOT.! TThese

electronic impulses are called

represent combinations of the

circuit elements allow binary nurnbers to be added
subtracted, multiplied, divided, and compared Figure
9 shows several circuit elements, and the logical
operations they represent.'®

The
mands that control the pattern and sequence of the
elements. These must be explicit to the last

instructions or program give detailed com

circuit

¥ International Dusines Machines, [HA Sy 0] Opevating System Hav

16 Hayes and Becker, Flandbook of Data Prcrsng fir 1abr Py
1 A more detailed descrption of the basie logcal operationa s fonsnnd s

13 Clox, Dewa, amt Dulby, Computer and the Library, p W
Wb .

1-;
A 4y

f
- International Busines Machsies Corp |, Data Prewemnng [ humicm LR, 177

\# Figuee 2 it based on Fygure V07 in Hayes ared Besbee « Moo g Dt £z sng for Librines. gy

detail; the computer is not an electronic brain but
rather an electronic slave.’¥ The impact of this detail
will be discussed in the section on software. ) ’
Four main classes of computer instructions are
carried out by the CPU: M
| Artthrgtic and logical mucructions. These instructions
add numbers together, compare patierns of letters
or numbers, reorganize the coding of characters,

ete  [Sometimes this class is divided into two
classes. one strictly for arithmetic, and the other

for logical vperations.|

I hese IDSLIGCIONS arc

o Feteh and store msinadion,
used for moving information about in the memary
ot slore.

evnrimeiswr . doibas TR, 3o 0l o eannes b, snit |t ary (v hiee Flanss

Appeadia b vt of Logn Operatiopns,” ol bakhouse s Almawmpie Spiterm, ppe M

252-7 and an illistiatinn m Corliss, Computers, p 20,



Logi cal - Vo ‘ Tutk Electronic
Equaamn : Diagra m Tablé lmplem ematlnr’! =

C=1(AB) (= f(AEB) cz flA, B) L= f(A,,B)

=

C=8 =

(comp kkment of B) (| 0

I = 1nverter ora NOT Gate

C=A-8 Y3 ‘B - T

:*D_' . =21 NPUT

: 7 ANID G ate
Av — _ B

AND f——oC Lot =t Ao———mrva NIT |—-of

Bo--- B ol e _

HA=TRB=1C:I It A= 1orB -1, HA=1C =0
Otherwise, C= 0 C =1 fA=QC =1

Frums 2. Lagical relationshipy capreasied » an equesitoed, Venn  diagraos, truth able and c8reudt element
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3. Jump for brawchf. msimczons- Thee insiructions
allow the seq vence Sloperations to vary aceord
ingto the databedng <fixnined '

4 Input od ougoul ertreediorss. T hese inStruclions axe
used 10 fetch Blocks of infortmagdon into the
memory Fomainput wnits and send! infFormaation
from thesmenory o outputd evices. :

“The actal dam o edes rmanipulated by the

arithmetic and logic unitare generally hel-d ir that
undtin a register. A register isa semiconductor clevie
of elecwrormectunical flip-flop switch.es that holds ehe
da1a15 The resgister is where the actual @peraticns on
the data are - performaed, such as analyzing . shiftic,
and perfomizg arithmetic on the niambesrs in che
regitex.® Uswally thacre are multiple egisters, and

these can be calleclacgymiulators. A register bnas a/fixed -

size arad isreferred to by narme, not by At loxatdon in
the memoxy. : '

“The convrol unitirz the CIPU handlles the switchimg
and flow of thee irmstrectioons z2nd datain the CPTUamd
in the compeater as a whole. It sets the sequence of
oprations, decocles instmctions, and proovidess ¢ he
comiro] ignals to coordirate the vazions urits of the
compucter- Aata simplistic level the data represented
as a patern of ormoff electronic indpulses traw

- thmougeh a series oof cifcuits or gaeschat altemsthe flow

ared thus the patternsof the impulses The aircits or
gats are chosen acxorcling to the operation. to be
petlorened. . ) ‘

The: comtrod un it reguiates the flovv of im pulses and
thesettingof the gatesin Tesponse (o the Lnstructs ons i
the properoraler. There are two main registers in che
contro] umit: the instruction register anal thoe locatton
counter. The contrel operates in eyelas “The hasic
cyces are (1) the instruction Cycle (I-time), durtng
which the instructiors regliste £ receivess thee ne xtimstruce
tion in the progmam from the main memory, the
instructionis interpreted intes cirauies, asd tha locattun
counter receives the adeliess of the neXCinstrscton,
arad (2) the erecuaton eyale (Feamed dusing which the
instructionis perforrred *#

Miemaory

The weemery stores 1nlorthatso, e, -1 (bamagh
aninput it or developed during the proxessng of
dat, s that it can be Drowaght from storage for sue

S

: : MISNICOMPTUTERS IN FEDERAL LIPRARIES'

" withou1 besing desstroyzed. ¥ There arc wo kirads of

mernory or stonge, Orne £smain memory, alo <alled
wor king storagge o ingerrval storage, and] thee other ~is
mass starage of” auxiliaTy memeory.

The mainaaemory &s closely relatedtothe ar\%ihxtﬁ:-
tic apd cormtrol und ©. [1is Sometiraes considered pare of
the central processing tndt o mainframe (se¢ E
8). The main menory holds the clata manipulaged By
the arithmetic unizt Bexavse ofthe speed of procesiny,
the datanrust be readily available, so they are rmoved
frorn roass stomage into main memory. The data pmd
instructions are gi ven unique addresses, or- locAtiors.
The instructios include the addres of the cata to be
manipulated - as well as the addres of thee neixt
instruction . The compeute, theus, is self-dlirecting, e 2
few processors, arithrmetic amd logic operatiors e
perforrned directly” ort. the data in the ppin. memoy.
In general , hovewer, data are moved from the main
meznory tos & Cegister i ned ther the ari thmetic and logic
upi t (For Aata) or thes control unit (for instructiorrs).

The main mercory in most current cormputers s
made wp of magnetic cores (smallrings ofa ferromag:
netic rmate rial )wired together in an aray® fach core.

" cara ho ¥ oo brinary di git — edther zero orore ~—by its
ma gnestic states. (TThe intermal mermory alsois C’E’llltd‘bﬁ‘lé

core.) A

“The mainmaemory isdescribed in two way's:ire terms
of its addresability and issize. At the low et Levela
single binarycode (citther -one or zero)is calleda it "To
express loggica i chancters uchas anumber <ra letter,
several bies are growped ina unie called a foe. Abwie
has a ficed length dependling on the hardware design;
six-bit and cight-bit bytes are common . Thee srmall est
addressabl e wait Lo intermal mernory is called a werd
Words can be made up of frorm ome o eight bytes,
depencling on the mmaraufaclurer’s design.

The capacity of the main memoxy isexpressed in
wrms of ehe numder of addressable unitit can held,
cither womds o bytes @apeagitics are expressed in
thonseaunds (K ); coommon capacities are 4K, 0, ek,
amd 3K Wih=the unil acldresability added, che
memo 1y i= expressed 28 4 K vwordis, 16K bytas, o 32K
hyges € which cin he t he same as SK words i £ the wo s
are A bytesor b iseach ) -

Auxiliney or s sloTige s

"
o rextainy laTge

usesg-
anounts of Auta alter they areconvered into e

3 Wi dliarrs Darclan, )r Hozeolo Busy B £ "u Afrmwm iy €8 Mus wnomafoutes, bt aminps <A FlimardW  Nams § Cem 197 Olp. 15

M [gacima M. Acmdersan, Compuee Progr=ammee yp FOMTRAN T
1 gurback 0n M meorrepiies (Newe Yorde Peemwells Biokss 1970 p o 16
W Ansalersean, Cormputer Pogrammerzg FORTRANVI 77 8

W Ihiwd. p. 16

B Coxlin, Cmpesim, pp 12 U

[N Yor b Ap=pleton Leminurs Cryf € 19, G- N
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chirereadable form The stonge medium an vary,
+ “The su:ra.é: may be in mechanical, electiondr, or

riagnéticlom. Thestandard purx-ch cad is & cormmon
rmechandtal stoxage medim. Electronic storage isnow
ganenllylimitedta stoTageduring tra-nsporteetion., e.g.
telecom Enurica tiores, Magchtac storage IS rmwost corm-
rror-and uses tapes, dighs, drurm, orstrips.

Mg storage data genernally are organizedin files.
"Thexeis ahierarchyof datall

Bera singlebinazydagit, cithe Oor |,

‘ Byt A group of Dits (uswaallyeigght) thaarepresents a
lgical chafacter such as a letier, number, or
syncabol - ’

- Feeld <haxacters conabined Ento logical wnitor data
tlerments. Ficlas can be divicled into seabffe Ids if
appropriateto the intellectial conter tof the data.

For example,
Field — personzalnzme -
Subfield | —lastname /

Subfield 2 — firstname ancdd middle i[ajtial -

+ Fel dscan bedefin ed by the programener s f ixed-
lenggth Calways § mumber of charagﬁf!s)ﬂr vari-
able leggth. (as any charncters a , Necesady to

D.g:ta éa:s, a grr'
gpp]lca:mn

tht rmain niem:,!ry evice i c;allétzzl fl ls cﬁ-rgam.:a:um .
Avpilable methods offileor gan izatdon include 2
Seqeamtical (conteluoras aldicatun) . The records cotcur
irmja linear orcer jequen<ed uwswually by a comvrol
naumber (Figrure Ja )} T o upda t¢ tbe file by addirag ox
defetang a record, alnew sequ ence wauld have ¢ o be
compiled. For exarmple , deleting #2341 and ad ding
#1350 wroulel produace somethi g i ke Fipu re 3b,
2. Limkd (lirched |

=

off th-: fiext recoxd of relink the recorel, For exarmple,

deletd ng #2341 and addineg #2350 vavuld produce a

: fﬂ;/, 1ke tBat shown Lo Frgure b,

2.3, CF vil Se=nviee Cormamissi-on, Bareawa of Teamrag ALFY Masnagemient Traiiing L siesi

D.Cona,p A2 ( Mimseographed -) [y
=1 LeXhoume, Mesiompier Sylars, pp. 10— 1|
=1 Hamyes wnd Becher, Hameafhok o f Datea Pocesiing % LiBranea p Y

4
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dllpeation). The recoreds des nest
ceus in any order gn the file, bint the adldres of the
next loghal reéord s caried in thee record 16 link the
w0 t‘i—OgEihpfj(FEgufe fa). Towepda te the fi le b2y acflding
or deletipg & record, draeneed moclily only the adaress

7
Fasitign Pogifipn Positian Fﬂxiflnli Positiai
1924 [ll'ﬁ 1026 11127 B IDEB
Retard 4 | Aecord §

Hetnnjl Recorg 2| Recoid ) O
=2305 =308 =21 | =1348 235

=1348 22356

FIGURE 3.a. Records im a sequential file structure

Pusition  Pouron Pusion  Postion  Positgn
lﬂ?d 1[]?5 1} 027 1028
5 S P Ry Sl B
Q) Record | ['Remrd? | Fecord 3 ﬁE(Ufﬂ Record §
- =1156

i %2305 =308 <2348 »235

25 1745 1278 123

; wy \ 2
L j =1
"o

FrGURE #b- Updated file

3. Indexed Sequential. The records are stored sequen-
vially in units, or blocks, and the locations of key
records are entered in an index (Figure 5). This index
shortens the time required to locate a record, With the
methods described above, each record had to be
scanned or read either to match the control number or
to read the address of the link. With index sequential
organization- the index is scanned by a key, and a
pointer is given to the area of the file where the record
is located. The computer then reads only those records
in the unit or range. To zllow convenient addition of
new records, space i3 usually left in the file at various

\}}mnts 23 On multiplatter disks, the block or umt where

. : ol 1 51 T
N i
FYTHTS ety o i Ay 1l ]Nnanu|? nvu;u’ saan | sABg
i
b C
B, Pugioe Figabun Fifhins: R Pappian Pl
e iR 2l Wy b |‘1!v 1937 13y
e .
iy
w g
EN 1451
Framg 5. Records in ap indexed sequential file

atructure

“Managemerl | Atradudiion (o Auromaled [yata Bazes, ™ Washingtun,



the sequenced records are. “stored often. is gi»:d to the
cylmdcr, or sector, size of the disk. .

4. Dlrsrt Aicess. The record is stored at apy available

location and the key to the record gm;l its addm&s
('lx:!c;autm) are Enterf:d in an index (fng\nf 6)24

t

ey g vt
‘{um.di (; ]

Bredb i iz
Heggied ] 1018
Area}  *UHE * . %
Raguitd m -
Rpgidy iy

r Ruafa g -
Ay }

FiGure 6. Records in a direct access file structure
The illustrations to this point have been mide linear
. for clarity, but disks are two-dimensional; in zi random
file.a record could be stored in any Pniltmﬂ on any

track, as illustrated in T‘lﬁurt 7.5 : .
Y I
SN DRGSR ISP S L
B i h
|
9 Aecorg 1| Rewrd 2 | H/g oidl
‘ SN A S i L B
| : ; =+
2 § | Rewid 8 I Resyed 4
— i 1
[
RN S li—-—<+-7—-f- Y - [
\ ‘
e 1 Record 3 ! ' Revuri b
¢ ‘ ) 1 i i
e . - f - ¥ i ¥
Pasman 19 n | U 24
J
o Toark Fuwm
indes Key , ¢ Alhiu,‘iﬁ(ﬁiy'uﬂgd Boon #g )
Retord 1 1520
Record 2 05 21
, Record 3 iy
Rgtniu{ [
Record & IUES}
& Record B 0122
e Recnrd 7 08084
Retard B g 14

Figurk 7. Two-dimensional depicuen 4 - dioos -
file structure

The physical arrangement of the dawa on the
mrdnum the form Ihgytnl-ﬁt the speed with which they

mmpulﬂ' Syslerei, p
L] R[uh:mil]T Kamber, Ayomafion ll[?'uﬁl'l 2 =d fUFsher] Porgams

O
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can be accessed, and the storage capacity all vary, and

these fagtors must be- considered when" a’ mmputer:

ttmflg’uratmn 1s being assembled. - : C e

= *

Input )

In th.-: discussinns of manipulatinn afld Smrage af

bmzry (nﬁ nff) or mat:hme-rszadablt fnrm A pEi‘Sﬁn
who wishes the data to be pmc::ssed bcgms with
information in its {‘natural,” nrlgnal form.- Thls
information is human- readablc and is generally called
the source docdment, The information ‘must be

converted 1o machine-r adable form, and this step is

accomplished via an. input device. Two processes are
involved: converting the hurnan symbol into code and

' converting the code into clectronic impulses.

Numerous techniques are used, and many pieces of
_equipment are available/Some require a two- or three-
stage conversion, afic others aJlgw direct - input.
Punched holes in cards or paper tdpe are ‘ “read” by a
machine that allaw‘i current.to flow wherever there is a
hole, giving an “‘on” or “one” 1mpulse Magnetic ink is
used and/“réad” by machine to produce impulses. A
light perf can be used to “‘read” a bar code; the lines
are used/to produce impulse patterns. Optical charac-
tef rechgnition is more complicated, but it is similar to
the llght pen system. The lines of the chiaracter ar

“read” onto a matrix and the resulting pattern }é
cump.;rr:d to a reference tabIE' when a match is made,
the impulses for that character are created.

A human symbnl‘ a letter or nu:mber, must,_appear

hc cﬂmputr:r Mu‘;t mput dr\rmt:s alluw thc pers
use human symbols and then convert the symbjc
machine-readable codes and ultimately to impulses.
The inital irgput device used is often offline and

gtandalﬂn&), like a keypunch machine.
d" and

indlependent
The converted data it produces can be “rg

adided 1o the computer storage as desired.

d)utpul

Just as sowce data xnuss be cunverted fo.machine-
PU, so too

to human-

readable form to be manipulated by the
the processed data must be converted
sensible form to be meaningful to-the sy
most cases only a portion of the data ir
necded at any one time. Theé output myst be selective,

stem user. In

the system 1s

\
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formated as required, and expressed in a suitable
medium. The output is also called a *‘display.’'?6 Most
displays are visual and in a printed form (although
computers can produce oral responses). The most

common is the printout on continuous-form paper,

prinited on a fast, computer-drives printer. Photocom-_
position is possible as an output. A computer tape is
produced that is formated and ready to nse in an
automatic typesetting machine like the Government
Prinjing Office’s Linotron. f’mmput\:r output micro-
forms (COM) are also a form of printed display. “5oft”
displays are produced on a cathode-ray tube like a
television scréen. This gives the user human-sensible
data immediately but leaves no permanent record of
the data. :

.
The Configuration

Th; input,; output, and storage units, together with
the central the
computer hardware systern or configuration In the
literature, systems are describec] in varigus ways Some
sburces show the “the
others call’ the central processing umt
computergand all
CPU, encompassing the arithimetic and logic unit, the
the

¢ B represent

FJI’DL’L‘EEII]E unit, combine ta form

e B "
enlire systern as computer |

the

only
the other devices peripherals. The

control unit, and main memary, is also called

mainframe. The block diagrams in. Figur

some common depictions of computer configuraton 7
However, the computer is*depicted, the system s
operated by the CPU, specifically the control umt.

The connection of these units and then nterfaaing
can be very complicated and fnvolve both hardware
and software control. The speed of operation of the
several units can vary within one systerm A card reader
may input 80 characters of data at a mmuch slower rate
than a tapc drive can read them, one prnter iay
print 300 lines per mimite, while another operaies ai
1250 lines pex Solne
removed physically from the CPU than othiers, and the

minute devices are farthes

time required for their electrical inpulses 1o aavel 1

greater. Some processing operations take longer than
athen. The control unit must consider all hese

Elt:mtfritﬁ and must Sﬁqﬁt’ﬁ\ e and tirme the ljllp\ll}if‘a
and events accordingly
To the human, the speed of (el PU L o gieat b

ﬂpﬂrmmﬂﬁ may seem o oequr simullaneanly as s

™ Heiliger and Henderon, Libvary Awimapos, g 1'9)

17 Lemeph fevker and Robernn M Hayes, Infermitoin .
Alimuwnpute Syiime, o 4, Hayes and Besker, Fandbook of [kt f'vm

I8 (Thavles H 1D
Fogmmimng fo Librans

FRNFIY |
Ag froe d b

i i‘l
haa prepared a workbiek s benk oo prograniming bhean applic, doss s
Selecta] Exampled for Informsitem Spasalne s estpet Camn resnwsnd Peos, 1974

not true, however; the computer operates in a linear,
one-step-at-a-time” manner. The CFU instructs. an
input/output controller to read or write information,
and the [/0 controller performs the actual transfer of
data betweer: internal memory and the peripheral

devices, There actually may be several 170 controllers ©

in a system, each suited to a particular class of
input/odtput device, Sometimes the controller is an
integral part of the mput/nutpm device. A buffer is
often used as part of the interface. It is a means of

temporarily storing data until they are needed. The
uffer storage can be designated as part of the main
In all, the

memory or as part of the controller.
interface physically connects the units of the configu-
ration and serves to compensate for differences in the
speed of data flow, in the timing of the movement of

data from one device to another, and in the kinds of

cudes or formats involved.
. R o _
SOFTWARE: COMPUTER PROGRAMS

A computer is directed to manipulate data through

. predefined sequences of instructions called programs. 28

-~

Computer instructions at their most fundamental level”

are expressed in binary codes and are referred to as the
machine's language. :
Machine language is extremely crude (low seman-

“tic), and it is difficult and time-consuming to manipu-

late. "Tﬂ case the burden of pr’ngr:ﬁn pi‘f‘)ﬂrﬁliﬂﬁi

:‘xpr(‘c;s pmbltrﬂ \nlunnns in furlrtl(,\n&l terms wth thc-
ubjeat of constructing the machine language requl
to implement the program. These spe s ar

1al progran
called assemblers, compilers, or interpreters, and the
statements one codes o express problem solutions are

theniselves called programming languages. Some pro-

gramoung languages are very close 1o that of a

vomputet’s owll lexnguai{t‘ and are snilfd fnr use nnly
o that computes

s Ulther Prnglammmg lang,uu;u are leLlfuh‘fd ttﬂ

Iungm;gf
and are calledd high level programming languages.
COHROL, FORIRAN, and BASIC

Mot comunonly used high-level languages. High-| "u'(k

Ale among the

lanzuages have the advantages of ease of pnggram

deve lupmc nt and machine l{ml:{}t ndence \,) pngmm

Ehromimer Themen (J45 5 3k Juhin '\\1];;\; & Hons, 11 -}s E1Y e kb,

L4h

11 cendh laree = ale woongniter, s Flikiratics ¢ omprader
L4 H fo

lllFac ale lht: nll!lpllﬁl’ﬁ and mterpreters

I
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OVERVIEW OF AUTOMATION
written in on¢ of the high-level languages may be run
on any computer having a compiler or interpreter for
that language.

In preparing a computer program, the objective
must be defined and the procedure to accomplish the
objective established. These items usually are ex-
pressed in a flow éhart. Using the flow chart, the steps
to be followed to accomplish the objective can be
expressed graphically. Some procedures are simple
linear paths (Figure 9). Some call for branch logic

[

PROCESS

PROCESs
s

v
=
]
[
T
o
L

R S
J ourterul

LIS . l *

Fizure 10, Branched Togic paths flos Chaa

a ”?il!gfl‘ amd Hemilerwm, Librome fuditeasion o o0V
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based on decisions (Figure 10). Some require repetitive
steps, accomplished by using a loop (Figure 11). ’

INPUT [

1

PROCESS~ , —

¥

PROCESS B LOOP

A
DECISION </ ’ \\?5? .

()

FIGURE 11. Loop flow: chart
I'he more complicated the procedure the more com-
plex the flow chart (Figure 12).22

Through a series of flow charts, each more specific
ard detailed, the procedure finally is reduced to the
elementary steps in the proper sequence. This final
flow chart is what is expressed in the terms of the
programming language. Several routine functions
must be considered with.every program; their form
depends on the conventions of the programming
language used.

Whether it is written in assembly or high-leyel
language, a program/ must ultimately be in the
machine’s language Computers understand five types
of Instructions.

¢ Input/output instructions

® Internal data movement instructions

® Arithmetic instructions

& Jumping or branching instructions.
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SKIP

INNER OUTER
Looe ]

FIGuRE 12, Repetitive loups thet choan

The number and powes of InstiuCuons b o L
category vary significantly fiom one conpuca o
another. While one computer may understand 20
arithmetic instructions, another may understand ouly
2. The complete set of instructions 1n each category
plays a major role in the suitability of a computer for a
particular application

The basic structure of a computer Instruction 15 as
shown in Figure 13. The op part of a compuer
instruction defines the operation to be performed, and

s

.

~ MINICOMPUTERS IN FEDERAL LIBRARIES .
N

- the address(es) part defines the memory location of the
data to be manipulated. Some operations may require
a single address, and others may require two or more.

ADDRESS(ES) ;{

A S
| Ll
-

— T e

Memory lacabon 81 dats e Be man pulsted
{Operand)

——— « Cperalinn lg be perfoimen

FIGURE 13. Basic structure of computer instruction
Instruction addresses in some computers may be
expressed in terms of the sum of two or more values.
Typn:ally these types of addresses cause the content of
the address portion to be incrementedor decremented
by one or more special machine accumulators called
index or general registers. Stll other computers
provide for specification of an address that locates not
the data to be mampulated but rathte_the address of
the data. This feature is called an indirect address.
Thus a computer instruction address may appear as in
Figure 14.

I# Memary locahai

I — o Ingheet sfediess mnditation

— —_— — Register wmmation indiation

FIGURE 4. Addrexs portion of a computer instruction
using the -indirect addressing technique

Some computers have no provision for Ror I, and
uthfr%‘ pmwde fDr on ly ohe or lht‘; nthr:r If nenthcr

uages the ability of
y address is unim-
pii‘rt;lnt to thc pt‘ﬂgl‘;lﬂ'lﬂlt.!‘ | !
language requests funttional op®w
detailed machine-level instructions.
interpreter produces the code required to perform the
tequested functions, based on the capabilities and
limitations of the computer for which it compiles or

q ’, a mmpxlcr or

ln!ﬂpﬁ.h

Clertain cormpuler instructions cause activity that
must be communicated to the program. As an exam-
ple, a data input instruction should communicate to
the program whether or not an error has occurred
during the reading of data. Thus, computers generally
maintain a special internal status 1ndlr:s}l:3r called the
condition code. Usually the condition code is only four
bits long, and each bit indicates a special condition

5

L™

e,
¢
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based on the last instruction EXECU[Ed Table 3
illustrates the meaning of the bits of the cofidition code

. based on representative instructions.

TALL.E 3—Breakdown of Cendition Codes for
Repn:sentanv: lnstrut:tmns

ﬁunajuuﬂ f u-ﬂr

lostruction  Bit 0 En N Eit 2 ~ Bitl
Input End of file Errm

Cutput End of Media Ervor

Compare A =1 AB AB

Add HResult O Result + Result Crverflonw
Subtract Result O Result + Ri:iul! -

In man:hlnt‘ lcvel or assembly lan;m;tge the condi-
tivpn code may be tested following an instruction, and
the sequence of executing instructions may be altered
as a result. The condition code is not apparent to the
high-level programmer because the functional state-
ments make no specific reference to it

i
Input/Output Instructions

Data are transferred between memory and 1O
devices through specially designed [/70) structions
Machie language and/or assembler language pro-
gramming can become very difficult in this area unless
the programmer has access to preprogrammed routines
that pérférm 5. Most 170 processes
rifquir_c' that the operation go through the following

these funcrions,

phises:

1. Ready the devie

2. Start the transfer

3. Wait for completuon

4. V'{‘i‘if’y successful transfer
pi‘mcsses must bt prugrsmuncd [h\:_x Cats bc more
difficult to) program accuraiely than the !Lppll; dilomn
itself. ;

: High-ltjvtl languages allow the tanalon .
specified at a functional level (READ i WRITE),
with the campiler or ingerpreter automaticatly produ

ddaa Ll

ing the machine-level code requred for all phases of

the operation
Internal Data Movement Instructions

Data may be moved [rom one [IILRTIINT Y lin alticsby 1.2
another,
memaory, and\\fr(jun register (o tegister. he compuier

from memory to registers, from regusters (o

must therefore have instructions to perform cach type
I Yi

of movement, and -the machine-level or assermbler

laﬂ'g\j;\gf Programincr must be aware of these

1
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With high level la'nguag&s instrur;ti@ns to transfer
computer mak&i the transf::rs aummatu:ally There-
fore, high-level languages do not need to distinguish
these differences. The high-level language program-
mer need only specify the requirement for a transfer,
and the compiler or interpreter will produce the
machine-level instructions to see that it occurs. Fur-
thermore, the high-level language programmer need
not be concerned with the fact that some computers
must move data a single character or word at a time
while others may move blocks. Again, the compiler or
interpreter produces the requisite machine instructions
as needed.

Arithmetic Instructions

Arithmetic instructions perform addition, subtrac-
tion, multiplication, division, and at machine level,
certain other functions such as changing sign or
shifting. Some computers provide special instructions
for floating-point operations.

Arithmetic typically is performed in specially de-
signed accumulators or registers (see above in index-
ing) but sometimes may be performed in memory. All
modern computers perform binary arithmetic, and
most provide decimal arithmetic or conversion from
one form to the other.

High-level languages allow programmers to define
their own accumulators upon which arithmetic func-
tions are to be performed. The compiler or interpreter _
will provide the necessary binary-decimal conversici
machine instructions. Further, high-level languages
usually provide statements that define the equation to
be solved, including sine, cosine, and square root
funictions. The machine-level qalutmn to these state-
ments may be very complex and may require literally

dozens of individual instructions.

Testing and, Camparlsan Instructlons

These instructions are used Establl\h th:;' condition
code reflecting the relationship of one datum to
another, Ar the machine and assembler levels, pro-

gramming these instructions would be followed by’ /

conditional jump or branch instructions that altér thg
sequence of program execution based on the settings in
the condition code-

High-level languages provide sophisticated testing .
and comparison techniques, which typically allow thé
programmer to write such statements as IF, THEN,
and ELSE to express conditional processes. Typically,
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- the IF statements allow construction of AND and OR
fuﬂctiﬂm tlrit ﬁstablish cnmp‘lex felstianships to
. sspa:au: m:a::hme— or E-Sembll:f*léw:l instructions that
successively test and jump.
Jumpling or Branching Instructions

jum'ping, or hraru:hing, instructians are used to

pmgfam execy m:»n by tht: CPU. For e:xa,mpl«:. one may
follow an tnstruction to COMPARE with an instruc-

tion 10 JUNMP [F EQUAL or JUMP IF HIGH.

Unconditional jumps are used to transfer control
regardless of the setting of the. condition code.
High-level languages usually provide a GO TO rype
of instrucrion to perform unconditional changes in
processing sequences, but handle conditional changes
.» through IF, THEN, and ELSE instructions.

Programmlng Example

Toe 1l]u:strale the concepts of programming, consider
the problem of converting a two-digit month number

(>

CumumE 5
- Code to
[jmwpisan :
Table | .
S

s . ~ Yes P{l:\t Muve (v ‘
. Equa) —————— | Conversion

El\lly

\ ) .
1 Nu l

AR R B

Funr 1 I | Piogi s ol Mo
Next Table ‘ T L ovate

Enitry | Abloewviatine.

| | |

) ) i ! |
. 1

1% PR YT R

! tu Canversion i

: A i

i i
v e K Eup

FIGURE, 13, Pﬂhgﬁ’iﬂﬁ flow chisi of month number
wmonth abbreviation conversion
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(01-12) to a three-character- abbreviation for the
mr_mth (jan Dec) ngram this fu’nctian using ma-

guag&s us.sd are not actuyll bm are r‘:ph:scntauws af
those available.

Figure 15 is a flow chart of the program in machine
language terms. Tables 4 and 5 give the basic elements
of this program. The text following explains their
significance. ‘

TABLE 4=Memnry Dcﬁmmim

7 Memaory Data
Location Content

01 OJAN—
006 02FEB

- TABLE OF MONTHS

056 12DEC

061 03 TWO DIGITS FOR CONVER-
SION

063 - DUTPLJT OF CONVERSION

1 mory Data
. Number Location Of* Letlgih Address(es)

1 100 cp 02 061 001
2 110 JE 130
3 115 AD oy 200 107
4 125 Ju 100
5 130 MV 03 107 154
6 140 A m 203 154
7 150 MV 03 000 063
200 004
203 002 -

7 ;(:F = Uompare
JE = Jumpif equal
Alr = Addition N
JU = Jumpunmndiusnally
My = Movedaia
In this program, memory locations 001-060 contain
a table of two digit months with their three-character
abbreviations, Memory locations 061 -062 contain the
iwo-digit code (03) to be converted, and locations 063
065 dre reserved to contain the converted results. The
mistructions begin at location 100, and are performed
as follows:
1 Compare two positions at 061-062 with the data
at the address shown (initially 001).
2 Jumpif equal to location 130.
} Add the three-digit tode in locations 200-202
(N05) to the second adedress of instruction 1, thus
causing the instruction to compare on the next

entry in the month table.

9
B
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4. Unconditionally jumpto location 100 (the com-
pare instruction as now modified by instruction
3). .

5. When the appropriate conversion table entry is
located, move the second address of instruction 1
(locations 107-109) to the first address in instruc-
tion 7, Thus instruction 7 is constructed to point
to the month abbreviation table entry. <
6. Add locations 203-205 (002) to the first address

of instruction 7. Thus instruction 7 locates the
abbreviation. :
7. Move the abbreviation to locations 063-065.

Assembly Language Terms
Table 6 gives the elements of this program in

assembly language terms.

. TABLE 6—Assembly Language Program Elements

Beference Syml:n)i o Aﬂﬁﬁ(ﬂ]
1 TABLE DC olAN'
DG 0ZFER
DEFINE MONTH 1ABL
? INCODE DC ‘12DEC
3 ouUT- DC '—— ' RESULT FIELD
 CODE .
+  LOOP CP  INCODE(2),TABLE
5 JE  FOUND
6 AD  FIVE()LOOF+7
T JU LooP
8 FOUND MV LOOP+ 7(3),L{XOP + 4
9 Al TWOSAVE +4
0 SAVE MV 0(3),0UTCODE
11 FIVE DC oy
12 TWO DC 007
This assembly languags program parallfls the

machine language coding required in the first exam-
ple. Notice, however, that the actual memory locations
of data in the addresses need not be coded. Instead,
assign symbolic names to the data the assembly
language program will use to supply the actual
memory addresses. Still, one assembler instruction for

‘each machine instruction must be coded, and only

instructions that are actually part of the repertoire for
the computer can be coded. The following explains the
prﬁgram :
. The symbol T ABI 15 assigned w the first enty
DC (define characters) for the Month Table.
This is followed by L]EVE‘H other DUs that
cnmpl:tr: the table.
2. INCODE is the symbal asigned to the charac-
ters representing the code to be converted.
3. OUTCODE is the symbol assigned to the result

-
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4. LOOP is the symbolic name given to the
cnmpare instﬁli;fiﬂl‘l NGEE lhat Lhe instmr:tinn is
acts upcm Also note the ("7’) dﬁfmmg the length
of the fields to be compared,

. JE alters control if the condition code is set to
EQUAL éfter thg cc:mp;in*isan NDK& the: use af

i

actual memory addnf:ss.

6. Here add 5 to thée second address of LOOP.
These instructions parallel exactly those re-
quired by the computer in the machine lan-
guage example. However, the memory address-
es in symbolic terms can be written, using
LOOP + 7 to locate the positions to be
incremented and FIVE to locate the amount of
the addition.

. Here return to LOOE for continued sn:art:hmg

- 8. Match the code in INCODE to one in TABLE,

and move the second address of the compare
instruction to the first address of the SAVE
instruction.

9. Add 2 to the address in SAVE to locate the first

of the three characters to b saved.

10. Move the abbreviation to the result area. Note

that this instruction is filled in by instructions 8
and9.

11,12, Th:.se are the numerie values needed to
perform the additions in instructions 6 and 9.

]

High-Level Language Terms

Table 7 gives the elements of the program in terms

of a hlgh level language.

TanLe 7—High- L:vel Languagtz Pﬁﬂgm Elements

Rtﬁ:l‘tn(r: ) Ccmnunus o
T MONTH  DEFINE 0F MONTH CODE
2 RESULT DEFINE ‘.. RESULT FIELD
3 TABLE DEFINE (2.3 .
’ 01 AN
OIFEH
- MONTH TABLE
IDEC
9 LMK UP MOUNTH IN TAHLE C—WING RESULT

U-;mg thE hlgh level Linguagﬁ: f:untfpt this prﬂblcm
van be solved through functionally related statements
as follows’ )

|. Define the month code to be vonverted,

2 Define the conversion output location.

3. Define the conversion table with the characteris-

tics of two-digit code = threg-character output.

£ oA 4

g
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4, Specify the conversion by LOOKUP- of
MONTH IN TABLE GIVING RESULT. That

is, the compiler will produce the code necessary

to search TABLE and mowve the located abbrevi-
ation to RESULT. The code will be essentially
" that shown in the Machine Terms example.
OPERATING MODE
In all computer systems the hardware and software
work together to perform the functions. However, the

way they work together can vary. The system can be-

hatch, remote batch, online interactive, or time-shar-
ing. The facility can he dedicared, shared, or time-
shared. These conditions all affect the fnal outcome or
product.

Medicated, Shared, or Time-Shared:

A dedicated facility is one used for only one custormier
OF unit.

A jhared facility serves more than one customer or
whit. The computer must be scheduled to meet the
figuration; the software, and the stalf must be able to
reet sthe requirements of all wsers, which can be
diverse.

A time-shared facility is often a commercial service or
¢ompany in business to serve Users on an equal basis.
“Thie computer is removed fram the user, and access or
control is remote. The software is very general and
ohien not suited to special applications.

Batch, Remote Baich, Qnline
Interactive, or Time-$haring

A batch aperation is vne iy which a number of
transactions to be processtd are accumulated and
processed together. Usually they are sorted 1010

sequential order and matched againast aftected files Al

In most facilities a computer operator inttiates the
operation: he calls up the prograni mounts the tapes
for auﬂliaﬁr storage, SIArTs the jnput desive and
rveadies the output device(s) When
vomplete, the operator wraps up the operation aud
goes on to the next customer's job

A remole bateh operativn 15 & combination of wulin
and batch proc :‘:smg The data aic ggi,(_ht‘u'd online
and held in a queue; then the provessing of the data s
TH.‘!:& {lj‘;(; Plé;ilhm’hu of Fhags s pxstag e Labrariey g B0

1 fbud., p. 664

" [ud ., pp. 2414

priscsing in

L
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performed in a batch mode according to a priority

schedule.

In an online operation, the input and output units are .

in direct, continuous communication with the central
processing unit.3! The data are acquired online and
used in conjunction with direct-access files so that, as a
transaction is received by the computer, relevant data
are retrieved from the files and processed, and the
results are transmitted immediately to the user. Most

online systems are interactive: the user and the

computer are in direct communication, and a dialog
can occur in real time.

The type of computer operation, the type of
computer facility, the hardware configuration, and the
software all are interrelated and each affects the
others. The entire system must be keptin balance and
harmony. For example, some input devices are inap-
propriate_ for online or interactive operations. Some
storage devices are too slow for online operations.
Some programming languages are for batch operations
only. Some operating systems are suited for one type of

processing only. The structure of the files for batch

processing may be inappropriate for online processing.
[n computer operations such factors as the speed of

the computer, the size of the storage capacity, the size

of the internal memory, the speed and capabilities of
the peripheral units, the mode of computer operation,
and the flexibility and sophistication of the software
should be considered. These items must be evaluated
in terms of cost and measured against the objectives
and requirements of the system applications.

ROLE OF THE COMPUTER

Computers were developed to do complex numerical
analyses and computations in the scientific and
engineering fields.32 Their next application was in
business and industry for routine processing of data
involving little sophisticated computation but many
repetitive operations. The third application was in the
area of symbol or language manipulation, including
nacural language, which is based on logical operations.
‘T'his arca is still being developed, and its potential has
not been realized. Heuristic applications are also
pussible, due to a computer’s speed and ability to alter
its stored programs. This type of-application includes
the use of computers to play chess and checkers and to
write music and poetry. The final application is in
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conuol. Computers are used to control ‘industrial

processes, military systems, and even learning, as -in

computer-assisted instruetion. More applications no.

douby will be developed as the human imagination
expands and technology advances.

The use of computers has become pervasive in
society and commonplace in daily life. Paychecks,
bank statements, creditcard bills, form letters, and
bulk mail are computer-produced. Computer termi-
nals are used in apgports and hotels to make reserva-
tons, and grocery stores and dtpartrnent stores have
cash register terminals. Nas
social security lists, census lists and car registration

es on tax rolls, voting lists,

;ﬁsﬂ‘i are all in tnmpuier files. The t:]t:(_tn(:lty in homes

is controlled by a’computer system, and the telephone

system is totally automated.
In all these cases the computer provides accuracy,
comsistency, reduction of .duplicated efforts,
rased accountability, and

spred,

control, cost reductions, inc

I. Aecwracy. Once data are entered-correctly, they

- yemain correct-and precise. The human errors of
mx"stygmg, misfiling, misadding, or transposing
letters or numbers are climinated.

& Conststency. The same type of data will be handled
the same way every time. The same logic is
applied and the same decisions made every time.

3. Reduction of duplicated effert. The data in a comput-

. ¢r can be recorded once in a master file and
manipulateéd and sorted repeatedly as required.

4, Speed. The speed of the computer is unequalled.

Fven output is faster on a computer than most

similar kinds of manual output would be

NNT!

. ) &
5. Cost re'du.«:tmn In most apphcatmns the use of a

computer 'is cost-effective when' t‘:‘.m}]pal‘c;d with '

the cost of the same tasks performed.gnanually.
6. Control. Because a tomputer. systern is " tightly

ordered by the software, i:Dmrﬁl of thh: flow i is
the status of the system 5 always

possible,

determinable, and exception rcpﬁrhng is easily

accomplished. - .

7. Accountabiity. BEEdU% of the way computer pmv
grams wark the computer can casily count
operations. Statistics are easily gathered, which
can give management valuable information for-
decisionmaking. : B A

. Efficient use of human skills. Because data can be
entered once a.rnd used over and over, as 9"
producing address labels for repeated mallﬂuts
human time can be put to more prodyctive use.
Clerical staff can usually be ‘reduced or reas-
signed to new tasks.

Yet computers are not a cure-al} for. the ﬂls; of the
world. The computer is only as smart as jts @grmn‘
mer. Output data are only as valid as the input Jata ~—
“garbage in, garbage out.” An

fes)

the expression s

operation can be paralyzed if equipment br&:&kﬁ ora

system goes down and backup is not available, Systems
can be misapplied; software designed for one purpose
is sometimes used for another purpose, with the result
of a mismatch of requirements and results. Ultimarely,
the computer is as effective as the human beings wha

manage it. .

il
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CHAPTERTWO P

ROLE OF CDMPUTE

DIRECTIONS IN LIBEARY
- AUTOMATION -

Like’ Utht:r segments of sncmty, libraries have used
computers in-‘a number of ways, In general, though,
full utilization of automation in libraries is yet to come.
Th: que.?tmn of how to apply computers to the
functions of a library is answr:rcé differently by various
‘writers. Usually, though, the traditional division of the
llbrary ‘into’ public ‘' services, technical’ ss;rvu::s, and ./
admlmstratmn is rcpla:::d by new arrangr:m::nts of -
mlg * :

Dcws and Dolby classify llbrafy actlvltle:'i as
dsqumlxm; processing, and dissemination.! The llbrary
s,much as
“possible of the information_they contain, dnd then
" makes the information available to those who need it,

- and cven to some who never knew thr:y nceded it. The

.major effott involved is in handling the records of the
materials rather than the materials themselves, and
there are many different records for-cach item.2 “Thé
functioning of the library depends on the speedy and
wefficient handlmg of these records — their creation,
g..'? which

cri:ate.s an ﬁnnrmous data handlmg pmblcm and one

Sw:hart Hﬁ_ﬂcy r:;g:cgmz_c three main arcas of
library: opérations: library administration, library °
management, and library science.# Library adminis- -
tration encompasses acquisition, cataloging, and circu-
lation. Libtary management -involves the staffing,
budget, and reporting aspects of acquisition; catalog-
ing, and slrculatlon as well as the other areas of the
llbrafy lel‘ary sciehce involves - ‘the materials, the

1-N. 8. M. Cox, J. D. Dews, and J. L. Dolby, nffmpidrrﬂndrbshbm}}' ﬁsRalmjtﬁ:"" 1

upon Tynt, Eng.: University of Newcastle upon Tyne L\brary. 1966), pp. 14=15.
? Ibid., p. 11, ,
3 bid., p.15.

RS IN LIERARIES

catalog, the rules and schemes applied to thg materlals ,
and catalog, -and services to the users; Swihart and
Hcfli:'y conclude that “automation is of most value and
is applied primarily to [library administration].” |
Hayes and Ecck:r plai:c Domputcr apphcatlons in

clerical functions, -
information storage ‘and remzval and, operations
research.® Compuiters can be applied to the muﬁm:
clerical functions of technical processing and circula-
tion work to reduce the clerical burden and increase:
the library’s ability to perform more work. Cofnputers
are applied to reference work in the field of informa- -
tion storage. and retrieval. At the most complex level
“the objective is to develop new methods for automati-
cally aiding various. intellectual processgs,. such as
extracting- meaning from text and correlat mg facts or
mferrmg subject relatmnshlps from - the ,complete -
content of al’f.lclﬁ and bmks » The areas of apcratmns ,

vision cxf mathcmatlﬁal mndels and mmputc: simula: -

tloﬂ : ' o
Heiliger and Henderson see tha library as not one
system, but three.®
1. Technical prm:fssss are toncerned dll‘EEtly with the
a:qmsnmn ‘of library materials and their catalog-
ing, preparation for later use, and rafercncc: to
- the accumulated holdings.
2. Coritrol  processes are applied to the hhrarys re-
sources and to the handling of Tibrary materials
. and the processing of data about them, such as
circulation, inventory, and work control informa-
tion. : *

use,

in the Orgahization dnd Handling of Information in Libraries (Neweastle
. : i .\ ¥ {; N

+ Sunltyj Smh:.ﬂ and Btryl F. Hcﬁey Computer Systems in the Library: A Handbook for Mﬂnagm and Designers (Los Angelg Melville Publishing Co., 1973), pp. 11=

ia.
5 Robert M. Hayes !ndJmph Becker, Handbook of Data Pﬁ:(smngjar Librares, 2d ed.

(Lr.l“\ngtla Melville Publishing Co., 1974), pp- Szﬁ i

8 Fedward M. HElllgEi‘ and F;lur B. Henderson, Jr Library Aub n: Fxpenience, Methodology, and n:ﬁnnlnﬂ ngﬁf Library as an Infarmation Systemn {Mew York: M:Gr?w
Hill Dok Co., 1971}, pp 7-13 .
L . A 195 1
% By .
. . 2 s
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_department, a data’ services department, and an

* should not use a computer simply to automate an

. supplicd to the library user.

i

[ v

o [ L 1
20 ' ) ) : : MlNICGMPUTERS IN FE.DLRAL LIB RAR]E.S

3. Administrative._processes * are~ toncerned with the H]STQRY QF GQMPUTEHS IN ' T
organizational structure of the library and its i L]BHAE|ES '
operations; the main emphasis is on pmv;iding' oo
quick and accurate access to’ basic records and
-statistics for sound decisionmaking.

In 1962 a study was made of the pmt:ntlal of
applying  advanced data ‘processing in a umvermty
S _ o N library. It was noted that!?- : '
They further suggest that the organization of the . machine techniques hav:héenapplledsuccemfully to a number of

library reflect these systems: a professional services dita handling and service problems that appear similar to those
. found in I;hmrlc-.s, “and it seems worthwhile to study-the potential

of routines that may auitably be applied to libraries. - . B
administrative services department, as well asa liaisory” 4 ey be RpPHECTO ) ’

services d:partmc:nt to reach the library’s public'more . "The study EDHEIUdEd that!!

the speed, of computers and the wide range of routines that they

.EHCC"WCIY They propose thdt if computer Jpplmdtmns ) can handle offer possibilities for alleviating the pressures of,
would follow this new pattgrn of fum,tmnq and services, personnel shortages and turnover, of increased volumes of invento-
autnmmmn could be uscd to bcn(;r ad\'antag - . ry and user activity, and of demand for more upxmxdatc records.

The essence of all these approaches is that a library In gcm:r*;l this rationale cxplains why libraries’
become involved in automation, M;my libraries had

their first experiences with autnmatmn in the fotm:of
‘the” payroll, personnel, and budget control systems:
‘used by their parent organizations. Even today these
business applications are the cmly com putcr uses fﬁund
n rﬁany libraries.

i:iisting' maaua] systcm Thc library must, lcmk b{‘yﬁnd

tagc of aumm:\,tmn A R B
This leads to the question:’ Wfiy du"lihraric’%
[4

_laLtﬁma,te? Allen "Veaner wrote that thefe are three l There wgslmlc; library automation beforé the 1960s,
major pr;ctlcal reasong for automatmg l;br;lry func- Until then libraries used ADP Qautgmatcd data -
tions:®* 7 : : processing) equipment such as punch card rcaders
"T“ d“ something ilti‘"f U‘P‘“'ﬁ“’d)’; more accu-" sorters, and collators. This approach wa$ used in a
rately, or more rapidly; ' Jlibrary by Ralph Shaw as early a5 1948. A survey of
2. To do something that can no longer be done A\Federal libraries Showcd only five autumatcd systerns
efectively in the manual systems because of in npuatinn in 1960 or before.1? The survey, through

1970, showed applications throughout the library. ;

“increased complexity or overwhélming volume of
. Table 8 lists these applications and the numbers of

uperatmns
; 13
3, To" perform some function that cannot now be libraried using computers to serve them.
4
performed in the manual system — providing A 1971 survey of all types of libraries (academic,

public, school, special, State, and Federal) also showed

14
perform the service, has the resources to pay for applications throughout the library (Table 9).

. Markuson and her collaborators evaluated the two .
it, and is not endangering. the performance of

always that the administrator actually"wants 1o .

surveys and cnm;lgdcd 15
existing services for which there is an E'ihlhlﬁht:d

d d. r . moat large- scs]e library automation activities occur.in an
eman : : environment that has relatively snphmhmled‘ computer equip-

0
. s . 145

Tht ultimate goal of all autmmatmn in the hbl‘m‘y ment and a fairly largg;mdaclwccnmpulmgcemer and iz partly

oriented mwanis research activi
should be, dlrc_\:tly or indirectly, to improve the servic v

These conditions occurred most often in academic

- - facilities, ‘computers were alréady on handiand, in use

T Tbid, PP 0395, . .
+ B Gerard E:allun mm:m’h !h,;! mluﬁnunn science and mmpuu:r science. w|l| never combine effectively into a complete, integrated system i 1 library unless the
e Dynamic Information and Library [‘ma':xmg {Englewoad Cliffs, N _] Prgnhn: .

_Hall 1‘175)
‘® Allen B: Yeaner, “Major Decisioft F‘mu!s in l lhﬁry Autnm,ﬂmn * College and Research L lb!‘dﬁﬂ 31 (September 1‘17()). cm:d by Richard Phillips Palmer, Cas# S.‘udie‘;

1n Library Compruter Systems (New York: | la., Xerox, 1973), p- 2100
1% Louis A, Schultheis, Don 3. Culbtrumn angd Fedward M. Hflhgrr fidmnftd Data- Processing m the University Library (New YUF“ Scarccrow F"B’ 1962), p. 22.
11 bid., p. 20.
12 Rarbgra Evans Markison et al,
(:nrpﬂr:unn 1974, p. 154
k3

Guidehnes for [.hmﬁ! Autormation. A Handbook for Federal and Qlﬁﬁ Libraries {Santa Mumcs, (“ahl Sysh:m Development

M l!‘nd. p :
" Ibid.p 327 : : : : » a

=g
N>
=0

»
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* ROLE OF COMPUTERS IN LIBRARIES S oo 2

TABLE 8—Automation Ap'plicatium in inforﬁlatian, abstracting and iridexing, and indeéxes to

, - Fﬂd“"‘l Uhﬂ{'“ . spécial collections, These systems dealt mainly with
S r . Number of _  nonbook materials such as “‘research and development -
o ' * Operational reports; journal articles; patents; trade. lltﬂrature ,
: Appu“ﬁ“m Ubﬂﬁjr ~ Systems including catalogs; laboratory notebooks; picture
quu.;;gmm T 0 . . A photographs; maps; -reprints; ¢ archival items; and
rCataloging o R 14 . technical correspondence.”19~ Many of these “carly .
Circulation . 18 ©-13 . “fforts were performed in documentation centers o
Scrials .- . 3 . 25, etiorts were pertormed in documentation centers or
Information Retrieval : 18 .14 " information centers, not libraries. The techniques used
Bibliographic Publications A3 1o : were those of documentation and mdexmg rather than
Selective Disemination of ‘ ] :
Information , | 2 7, . cataloging. The two important. standardized develop-
Abstracting and. Indéxing o4 3 . ments in this area were (1) the ASTIA/DDC thesau-
Indetes to Special Collections S; f::; - rus of. descriptors and (2) the COSATI standard for

document description. . _
Library automation undem’cnt evolutionary re--
search and development.1? Standard business systems

Total lefaﬂa - 59 Tmal ap:ratmnal systems =

TasLE 9—Automation A]:pﬁﬁgiiﬁns' im . could not be dpplied wholesale to the library; special
: All Types of Libraries: L software had to be created. Compter personnel had
- . Applications -~ ; , ' Total more experience in areas such as book ordering and-
N — A S ~ =~ fund control, bit librarians were more interested in
ésquuj'!‘“”“’ ¥ 12 " automating clrculatmni serials control, and catalog-
Cireuloiny. . oo ;‘g " ing.!8 A substantial learning period was required
Serials S 169 - before much progress could occur: Standard input and
iﬁ:ﬁ;}“gﬁ;‘;ﬂdxﬂéﬂymtm o B ;g * output peripherals were often inadequate to handl:.
Bibliography and Special Cataloging. S the library’s data. For example, they lacked uppér- .
- Disemination . 40 and lower-case characters; and diacritical marks.
nation o 34 . Equipment had to be adapted and new tec:hnolugy
v developed. in some cases, e.g.,, the American Library
for suppof} of the research efforts — generally sophisti- Associatiof (ALA) print train.

In most of the carliest efforts each llbrary worked
independently to develop its systems. Reduﬂdam t:ffnrt

. and incompatibility resulted. , :

Several. developments helped advance llbrary auto-

cated ‘applications in science and engineering. The
research environment fostered a parem group recep-

’ fat:tor cnmrlbutmg to thc: a\mrablc CDndltlDﬂS was thr: . mation-efforts:!? (1) The organization of such groups
infusion of funds-for SClEﬁtlfIE tesearch i ythe 1960s — ° -~ as the Council on Library Resourees, the Office. of
much more than was available for the humanities or - Science Information Service of the National Science
public service activities. . Foundation, and the Committee on.Scientific and

It should be pointed out that much of the early Im:hmcal Information: (2) appropriations from major
llbrary automation was in nontraditional arcas, that is, Federal library legislation; (3) formation of such
other than acquisitions, catalﬂgmg, and circulation of associations as the Information Science and Automa-
books and periodicals. In fact more than one-third of ., tion Division of the American Sociéty for Information
the operational systems in Federal libraries, as report- Science; (4) development of the Library of Congress
ed by Markuson, were classed as information retrieval, MARC II.Communications Format for bibliographic
- bibliographic publications, selective dmscmmatmn of, data and the National Library of Medicine’s MED-

L i
- ]

Jnhn WIIE}F & inm "'E-i) p. 171
17 Allen B. Veaner, “Per ive: Review of 1968-1973 in Library Automation,” in Library Awtomation: The State of the Ant II éda. Suzan R Marnn and Brett Butler,

_ papers presented at the Preconference Institute on Library Automation sponsored by the Information Eﬂ:lencg and Automation Division of the Amern:an Llhrary

ion at Las Vegas, Nevada, 22-23 June 1973 (Chicago: American Library Amaciation, 1975), pp. 2= 5, -

ger and Hendéron, Library Automatian, pp. 13=14.

% Hayes and Becker, Handbook of Data Procesnng for Libranes, pp. 28-73
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" the key to future advances.
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L.ARS These dcvelupm:ms focused attention on
hbrary automation, pt’\umnted new cfforts, made
existing efforts more visible, exposed more librarians to

automation and cducit:d them in its uses, and -
nethods and funds to allcw more

. provided the
libraries to participate in automation. :

- The single devq:!opmem with the most lrﬂpact on -
hbrary automation is the MARC II format. The
MARG format i3 a gtandan:l and s;tandarchzatl«rm5 is

. Without a standardized format for the trmunummn n( biblio-

graphie ‘dats;, we might not exactly be- no “place m library
automation, but we would f;cﬂamly all be riding oft in’djtferent
directions; dissipating our reaources, and enjoying not the 1 mﬁt%
pomibility of- mlerchmgmg bibliograplic dam or bul!dj g ne
works.?® |

"MARC ‘allaws lull expn:ssmn of tht‘: nature .
blblmgraphu: entity being described and is structured
so that full access is. poss:bl:. The tag struct re, is
- designed for maximum flexibility and allows | each-

library to! mampulatg bibliographic data as it chopses.
The availability of Library of Congress t;atalcxgmg in-.
'MARC format through the distribution :system has -

caused more libraries to accept Library of Congress

i;atalﬂgmg an, | has reduced the amount ‘of duplicated -

effort in llbr ics thruug’h-:ut the United States. I
level of effort necessary to convert catalog data i to -
machine-readable form has been reduced. The av4il-

ability of llbrafy cataloging in MARC format_has

made it mcumbent on -most librariesito have their
_computer systems designed ‘to handle the ‘I\/LARC
*format. This bnngs about more cnmpatlblllr}r among
‘computer systems, at least asa means of sharing data,
and it allows greater cooperation among libraries,
Acquisitions has a standard — the International
Standard. Book Number (ISBN). The ISBN is not as

- well developed and wxdcly implemented as MARC',

and, likewise, automation in the acqumtmns area is
" not as well developed as in cataloging.

' CURRENT EVOLVING TECHNOLOGY-

The last 4 or 5 years have gre;{tly advanced librﬁr’y
Computer hardware. nowj,
 greater speed and storage caparzlty More sof

) Veaner, * P:mr.-:n:m: Rtvn:wafhbfaryAummauun iy B
.31 Herman H. Fumler's book, Research Libranes and Technoly

treatment of this subject; {Chicage: University, of Chicagdf Press, 1973)7 To review the more recent history of libra

A Rrpuri 1a the Sloan Foundation, has been callr;;! the mnal lhm{ghﬂul authoritatve, and cumpn:hsmw:

%

mmcomms IN FEDERAL LIBRARIES

operating and manage‘mcnt systqms allow more, effi-
cient use of - the storage and CPU. Online data
processing is widespread, and mplt;pmcﬁssmg is com-
mon. Advanced and economical telr:canunumcq; Vlons
techniques have been developed. Output printers now

~can be equipped with a’ special print font for upper-

and lower-case characters and diacritical .marks.
Computer-output microfilm (COM) equipment to

" handle upper- and lowerscase. characters is available

from more sources. Reliable, economical CRT térmi-
nals that can handle the idiosyncracies of library data
are available, Light-pen and optical-charatter-recog-

" nition technologies have been refined. For the library
these advances mean mﬁrg efficient and ci;fmamlcaf
;automatad services. Cg

In a state-of-the-art review of hbrar—y aummatmn,
Diana Delanoy !dEntlf!Ed four trends of the 1970s.2
L. an:omputgrs for hbrary apphcatmns as turn-
key systems -~ - "
2. Cooperative p;‘m:gssmg usmg m:twnrks
‘3. Online’ large-file searching of major blbllﬂ*

©»  graphic files

: g
4. Packaged software for library apphcanons

*Mlnlcamputers - - ;

Minicomputers are used in libraries in the fﬂrm of

"both turnkey and custom-gdesigned systems. This book

expresses the importance of minicomputers to lhi:l

trend toward library automation. Subscquent sections
will detail the uses of minicomputers in libraries.” .

| Caaperatlve Processing

Thc network approach to processing has been tm:d
by academic libraries and by State and regmrlal
organizations. The end of the 1960s saw the formation

of the Colorado Academic Libraries Book Processing .
‘Center; the New England Library Information Net-
work (NELINET), and: the State of Washington s

automated State-library system. These networks were
developed with economy in mind ‘to-allow greater

numbers _of libraries to benefit from the resources.-

Dt:\!:lupment and operating costs of the networks can
be dlwdcd among all partlc:pants and libraries that

witomation, refer to the last twe Aslib

bibliographies for sources: kynne Tinker, compiler, An Annotaied Bibliography of Labrary Awomation 1968-1972 (Landen: Aaslib, 1973) and Maxing-MacCafferty, compiler,

An Annotated Bibliography of Automation in Libraries and Information Systems [272-1975 {London: Aslib, 1978).

.11 Dians Delanoy, *Technology: Present Status and Trends in Computers,”
papent presented at the Preconference Institute on Library Autornation spensared by the Information Science and Autom
\fegu Nevada, 22-73 Junc 1973 (Chicago: Ametican Library Asociation, 1973). pp.

Amociation at Las

development in library automation in the rmd 197(1 s which (lm“ly par;xll:lDelanny

101 (January 1976): 180-3.

in Library Automation: The State of the Art 11, Edg‘ Susan K. Martin and Bret E[mli:r )

on Division of the American L\brﬂy
20-23, See also Robert DtGennam;fuur main lines of

‘Library’Automation: Changing Patterns and New Du'Ei:ll(‘]ﬂ!

3

* Library, Juumﬂl .
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'

t;ould not afford their own ayatemx now have access to
the speed and eﬂ’lclem;y of dufomated gystems.
‘The early networks'did not all sycceed. Some lasted

the Ohio é@llcgc Library Center- (C)C[f) was the
single most “important factor that established the
feasibility of networks. The ri:asnns for its success can

. be debated.23 Factors mentioned, mcludc the dynamu:,

personality of Frederick’ Kllgﬂur, .the “father” of
OCLC. The initial participation of top administrators

_of the orgamzdtfnna whose libraries were to be involved

had an effect. Other reasons cited are that standard
products and procedures were ‘provided with_few

_individual user choices and that outside funds and

grants were infused at propitious times: OCLC mono-

. graphic cataloging services are well established, and
" serials cataloging services- are being implemented:

Acqumtiona ‘and serials control services have bf:&n
studied but are not ygt underway 24

‘Onllne Flles

Online large-file searching of m;;j@r biEliﬁgraéh'ic
files is available.to almost all librarics. The develop:.

- only by changing course along the way. The success of -

ment nf thls techﬂnk)gy dsp&ndcd on scvr:ra] faCtDI‘S 25 :

time- shanng, thlfd g&:ngratmn cnmput:r cxpan'ed

dlm:t access storage capacity, ElEOuﬂtlEal cauple q for

reliable direct-distance- chal tﬂlt‘:phﬁne <£onnecfions,
and cable and mncmwavc cofrimunications far/trans-
ices.’ Important.software
af natural/languagc

ques. The

developments are in the ar
(nonnumerical) processing, as well as tech

availability of large machine-readable data bases -

originally built to support publlcatmn efforts was vital.
Commercial, service bureau tt:lt:cnmmumqatmn sys~

" tems such as FTYMSHARE and Telenet made” access

available by telephone lines with local or néarby long-
distance charges; the’leasing of costly dedicated lines

became unnecessary. ; : e

- The factor drawing these wlements together is the
i:nmmcr.:lal mt:rve:nn@n of ‘such firms as Sysn:ms

24 D Gen ro, "Library Automation,” p. 18], ’
# Joseph
March IQ‘H -

B Bren ngﬁ prs:a:n!cd his yjews on the reasana of OCEC" suce

77 Lois M. Kershner; *
University of ois, Giraduate School of Library Science, 1974), p. 44,
W Gy,
University of
% David L. Weisbrod, “Acquisitions Systems: 1871 Applieat

presented at the Preconlerence Inatitute on Library Automation sponsored by the Information Seience and Autom
at Las Vegas, Nevada, 22-23 June 1973 (Chicago: ﬁ\rm!,m an Library Aswwiation, 1975) p 91,

[
2

1in “Stateof the Nation in Networking,” foun

ker, "A, Briel Hmnry ‘of On-Line ﬂlhhug‘l‘aphlt ‘ayawrm. speech given at lh: UCLA Conlerence

Manngfmsm Aspects of the Use of the IBM Sysiem/7 in Circulation Control,” in Applica
. ed. F. Willrid Lancaster, papers. presented af the 1974 Clinic on Library Apphmuun; of Daia Processing, 28

~ applications, The presende

that .
- (FDP).2" In most . ca
) réquir;d for thé;i_

23

-

commcrc;al sérvices” Iias ke pt prices w;thm reach of -

“almost any library w1th a tefminal, 26

Packaged Soﬂware

i i
There still is not much ckag:d software for library
of any, however, is a step
forward. Previously, eachflibrary had to bear all of its
own develnpmgnt costs. Tiransterring software between
libraries has 'occirred, [but not without problems,
Programs developed bf manufacturers and made -

_available to other custorfiers have been used, but again ‘

without widespread guc:'&x An gxampl: is the System
7 software devcloped ‘bf IBM for|a circulation system
is ‘available ‘as Ja Field c:v:laped ngram
¢s; additional programming is
idual library application. Soft- .
¢ Federal government, and thus

h, is available at-no cost. For
brary package is available from
iefcjal firms offer software packag-
. "Blackwell North America. has
yitware that can be purchased, as
'ar and Systems Development
dir acquisitions modules.

S5e| ;'lces '

c:ﬁmmercml firms 1 .3: m suppm*t thc hbrary services |
they sell. Mm?j the major llbrary jobbers and book
wholesalers hate acdess to the MARC tapes dnd sell
mmputer-procguccd catalog card sets with overtyped’
hr:admgs, spine labels, and circulation book cards at
onable prices, generally less than §1 per title. The

"small:st library thus|can benefit from library automa-"

tion. A set of cards ordered from the Library of
Congress currently gosts $.45 for eight unit cards

i . (which may or may not be enough), all of which must

afof Liprary Automation B (September 1975):.215-6.
. R =
on !ﬁfﬁfﬁrﬂxﬂigﬂ Systerns and Netrworks, 27-29
3 £

ons of kfmlfﬁnﬁulrrj ta Library and Related Mﬁl“.
pril to 1 May 1974 (Urbana-Champaign, Iil.:

ven (o two libraries for automation projects to be dﬁilgned for lram!:f 10 other libraries, spekifically lhe Umvtmry of Chu:;ga fystemn and !h!:

nesota Hio-Medical Library system. DeGennaro “Library Automation,” pp. 177, 182,
avions Status,” in Library Automation. The State of the At I1, edds, Susan ]’C l\*aﬂm and Brett Butler, papera

Ltion Dnﬂ;‘mn of the American Library Amaciation

3

-
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- O 31 Weishrod, "Acquisitions Systems,” pp. 93-04.

24 o -, Y
have file headings added, entailing the effort of typing

and proofreading' cach, A little figuring shows the.

saving from the commercial sets, Adglitional library

automated getvices from commercial vendors are the .

book and COM ‘catalogs. Several vendors, such as

* Science Pregs, use MARC tapes for input to computer--
. .produced catalogs. The input keying: required is -

" decreased, saving time and cffort,

Computer-Output Microform

Computer-output microform (COM) is growing in
importance in libraries.3® COM is a cheaper, faster
" substitute for computer hardcopy eutput. COM cata-
logs are replacing card catalogs and book catalogs.™!
"Elimination of binding and printing costs and of
production turnaround”tifhc makes COM attractive
and cost-effecfive compared to book catalogs, even

“considering the initial cost of purchasing viewers. The

“availability of COM with? upper- and lowcr-case
characters, bold_and light faces, andalternate fonts
such as italics has improved the quality of the image
‘and made users more satisfied. _C@M reports arc. used

" in circulation systerns and in acquisitions systems (for

staff use whére operations are batch or. where perma-
nent copy is needed for archival purposes).32

Telecommunications

The latest technology - in library automation is
telecommunications.’ Mention has been made of this
téchnology in tetms of networks and online data basc
searching, for it Is a major component of each. But

further library applications are possible. Mcans of
' sending data efficiently and effectively are being
developed .all the time.3 Computer data can be sent

% For more detail on COM,; réler to a book such as Robert F
31 Lois M. Kershner, *User Servic
- at the Preconference Institute on L

rary Autor

Tu

_NETWORKS IN LIBRARIES.

1973 Applications Status,"”in Library Automation: The State of the Avt 11, eds.
on sponsored by the Information Sci

' = .
F

* MINICOMPUTERS IN FEDEHAL LIBRARIES

ot 4 . .
over voice-grade telephone lines, Commercial vendors
are cntering the ficld, and the fesulting competition

speedsadvances in technology, improves services, and -

lowers prices. Microwave transmission and communi-
cations satellites, as well as cable television, are in use.
What does this mean for libraries? For many
libraries, the telephone is the sole method of communi-
cations. Some libraries within the framework of larger
systems have Teletype terminals for interlibrary loan” .
transactions. For example, some States link academic
Teletype lines. OCLC

dicate heavy use of the

libraries and State libraries via
studies of uses of its terminals ind

data base as a finding tool pr union catalog for
interlibrary loan searching. This connection among

libraries will grow stronger.3% The sharing of resources

by facsimile transmission is inevitable®® due to increas-
ing production of information (the so-called informa-
tion explosion) and decreasing funds for- libraries.
Facsimile transmission equipment has been tested in
libraries but its usc has been limited by its costs and the
small number of libraries with the needed equip-

ment 37 - -

FUTURE APPLICATIONS OF

L

If someone walked up iavyt"m on the B}rﬁtt and asked “What's
happening in library automation today?”, and you were limited to

" a one-word answer, your response would probably be NET-
i . . .

WORKS,38 !
The word “network” means different things to

¢ different people. By its most basic definition, a network

f I - . ! .
is “an interconnected or mt,crnz!atg@ group of nodes,”

‘telecommunications are developing to a point where % where a node is “an end point af any branch of a

retwork, or a junctign ::Gmmbn\"tﬂ two or more
branches of a network.”3¥ It can be disciplinary or
problem-oriented or serve a general function. A.

| : .
! Gildenberg, Computer-Ouiput-Mierofilm Systems (Los Angeles: Mgl?ill:: Publishing Co., 1974).

Susan K. Martin and Breti Butler, papers presented
¢ and Automatian Division of the American Library Association at Lasi
S | i ]

Vegas, Nevada, 22-23 June 1973 (Chicago: American Library Aswsciation, 1975), pp. 45-47. .

3 ARIST has featured two essays that pravide a background o
Review of Information Science and Trehnology, vol. 5, eds. Carlos A.
[hinn, “Communications Technalo in Annual Review of Info
American Society for Information 1975), pp. 16593,

34 Dejanoy, “Technalogy,” pp. 21-22. '

leeommunications: R. L. Simms and Edward Fuchs, "Gﬂmmunitﬂﬂﬁn\! Technalogy,” in Annual
ra and Ann W. Liike (Chicy I
qation Serence.and Technology, vol. 10, eds. Carlos A. Cuadra and Ann W. L}Jke (Washington, D.C.:

. Encyclopacdia Britannica, 1970, pp! 113-39, and Donald A.

33 Hayes and Becker, Handbook of Daia Frocesung for Libraries, pp. 624, discum the concepts of library netwaork applications and information network applications as

two approaches for connection among libraries.

34 Tbid., p. 23.

i

37 Fussler devoted a chapter to this mibject: *Chapter 4, Shared Resources, Phatacopying, and Facstmile Trangmission,” pp. 30-50, in Fussler, Research Libraries and

. Technology.

3 Bruce H. Alper, "Library Automation,' in Annual Revaw of In, isrmation Science and Technotogy, vol. 10, gda. Carlos A. Cuadra and Ann W, Luke (Washington, D.C.;
per ry Autn , o

American Society for Information 5S¢ 19
_ Data Processing held by the Univemity of J1Hin
presented at the 1973 Clinie on Library Applic
Libsary Seience, 1973). ’

e, 1975), pp. 205-6 For an aove
CGraduate Schonl

rview of library networks, see the proceedings of the 10th Clinic on Library Applications of
rary Science; F. Wilfrid Laneaster, ed., Netiworking andd (ther Forms, of Ceoperation, papers

tions of Data Processing, 29 April to 2 May 1973 (Urbana-Champaign, [1L.: Uhiversity of lilinuis, Graduate School of

3 Jnrnduction fp A;inmgmp-dgr Netumeks (Maynard, Mass.: Digital Equipment Corparation, 1974), p. C-18. 2

b )
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" topology, At the simplest level a computer network

.cations

g0 1a Hr
Technology, vol. llied M;mlﬂ E. Wi

a -

ROLE OF cc)mlfl‘qms IN LIBRARIES

!

' -camputer nEtwnpk -which is the main intcﬁ:qt of this

book, is “an interconnection of assemblies of computer
systems, terminals, and communications fau[mrs-"“‘
It consists ‘of links and nodes arraﬂged in a given

may consist of a point-to-point conuection of a host .

'cnmputer and asingle communicativhs mpuu’ﬁutput

.dcvncc At the other end of the '%LEIIL of mmplgxlty,
|

computer. network can be made up of an interconnect-
C grﬂup uf com puttrs, mcludmg prugcssmg 'iy‘it(:mq

“char m:l'i that donnect thc_ cnmpnncnt'; R

In\general, networks can be said to Pl‘ﬁ\fldt: a means
for resource sharing that increases cconomy . and
convenience. Various- kinds - of rcsnurcc sharing arg,
possible.4? : '

Device sharing. The ability to connect to and use the

resourdes of a remotely located computing device as

if it were'local,

File sharing. The ability to rcad fmm, write to, or

update files on a remotely located ﬁumputmg %y%temv
~ asif itwere local, '

‘Program sharing. The ability to qend a luadahh‘

program to a remotely locatéd computing sy-:.tcm to

be loaded and executed by that system.

Program data sharing. The _ability to open a data path

between programs on an interactive basis, so that

largt‘: tasks may ‘be divided. into smaller units for
execution at different anputcr sites in the network.

Communications
/ s . .
The basis of any computer network Is the communi-
link that allows interconncction between
remote points. Networks have émetged as communica-

tions technology and computer technology have be-."

come integrated. ¥ A computer network requires
communications technology to function, and a data
Enmmunicatifms network uses computers to control its

“various nodes, -

y 25

processes. ‘The communications. part of a nétwork
4, ct}nrdmatc‘% and mtcgratcﬁ the nctwﬁrkﬁ

c’nn ne

"Each node can be made up of any c:(;mfigui‘atian of
processors, terminals, cnntmlli:ié, and”software; . the,
-nodes -may vary ‘considerably “in speed, -interfaces,). .
languagcs and other charadteristics. These differences
- are-handled by the three basic types of functions of a
- communications system: terminal functions, transmis-
sidn fum:tinns, and switching funﬁtiéns,'i"‘ o *

Cnnvv:r.ﬂd ©a farm mul,ab!c !c,sr l[_afﬁn‘uumﬂ to lh; remote point,
The signals must travel through whitever transmission media are
in the path of the information flow o that, when they readh a
destination’ terminal, “it is possible to racover the.form of the
information sent with some reasonable pn:ci;ian .. Bwitchingis
needed when information mdat he sent to any aumber of
_destinations and it is advantageous to allocate use of parts of the
~ transrnission path to users only when they necd them.

The communications nctwork must bring.all these
mmpuncnts into an efficient system, The arrangr:mt:nt

or tnpnlagy of t‘m network can vary. 451t can be point-

to-point, multlpnmt centralized (or “star”), hierarchi-
cal' (or “tree”), loop (or “ring”), distributed (or
“multistar”); or fully dlstnbuted Fora. llbrary, any of
thnsc mleugles is PGSSIblE '

-of cammercml communication systcms Instead Df
havmg to own point-to-point private lines, libraries
can use i publn: switched ‘telephone network such ‘as

} - Data-Phénc 50 .or can lr_:asc private lines” from the

 telephoric company or a specialized common carrier
(WATS, TELPAK, TELEX, TWX, and MCI).# Of
real value is a ‘commercial service like TYMSHARE's
. TYMNET which provides a network-only service to
customners who wish to attach their own computers to
the network and offer service to their own user’
- group.#7 Users can dial oné of 80 metropolitan areas in
thc United States, Canada, and Europe without
incurring charges for long-distance calls.*® The Na-
tional Library of Medicine has attached scveral
computers to TYMNET 4 SDC and Lockheed d’ua

SR A 1 N mann, A Guidt o er'uﬂrlnng Terminology (Washington, .U UK. [kp artment of fnmmen‘e Mational Bureau'of Standards, 1974),p. 7.

. M lﬂhmiuitlmmHlnlmMﬂNltumkr pp. I+1—1-5,
- 1 Ibid.,p. 1-7.

41 Besides the ezuays on cnmmumranum IFLh1ulngy (scc reference nurnhcr kK] ghnv:). AR‘IST presenied two essay: on computer !:thnnlng‘y, all Iz\ur prnwd:

bi!‘:kgrn d on this subject: l'{s;rry Nn.H
Luke (0 i i

(Wmh!nrgﬁm N Amcru n
. ™ Simma and Fuchs, “Cﬂl‘ﬂlﬂunld‘;}tlnm’la‘hnn]ﬁg}r p 14,
B [atroduction b Avirmmmpmrr Ntl',
.* Ibid,, ¢
47 Dunn, ' nu:nuum Technology
aa Tymxha,r Brochure prepared by
*@ [hunp, "Coemmunications Technology,

5, pp. -1 — B4,

" pI 177,

P 177.

Infi
) T Long, ' (mmpm:r Teckinology —An Updat
wiety for Information Science, 1976), pp. 211-22.

#rice and thnn[ug), val. 5, eds. Carlos A, Cuadra and Ann W,
" in Annual Review of injﬁﬁnfjrmn Seience and

i

Tymshare Information Services l)n.mun. 1976, p. 4.
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bases are accessible through TYMNET.% The Federal
* library-OCLC project also has used TYMN ET.

‘Computers

If communications is the “how” of the network, the
computer- is ‘the “what.” A computer network "can
_provide device sharing, file sharing, and program '
. sharing. The ARPA network of the Department of

- Defenae’s ‘Advanced Rescarch Projects Agency was
- planned -and developed as an experimental computer

network to demonstrate the feasibility of interconnect- -
*‘ing and sharing hardware. and software ,systems.51

When additional resources are fequired (¢, addi-
tiénal storage or a faster printer), the process is shifted

" . to another available node in the network.

A time-sharing computer network such as- the

General Electric Information Services Network?

allows many remote users to have access to a computer
facility which simuitancously. processes many com-

. pletely different problems and allows each user to act
" as if heor she had sole control.53 A library canusea
' time-sharing service to access.a computer if it hasn’t © .
" one of,its own, assuming of course that the pecessary’

-« software is offered by the ?:rvi;:: bureau. .. ...

-

Information -~ . °

Infinite variety is p@ibie'in the scope and 3Ppllc-a-

tion of networks. Information networks are used -by

airlines to search data basés of flight schedules and
reservations. There is a network of Census Bureau

data. There is also a network of stock market informia-

tion, including Dow Jones: averages,’ stock prices, -
statistics on the most active stocks, and historical =

statistical data on stocks.5* The National Library of
Medicine’s MEDLAR network is.made up of journal

: fand report citations, not the materials themselves.

The major determining factor in the topology of

such’ a network is the type of participation of the
nodes. They can be providers of resources exclusive-
ly, users of resources exclusively. or combinations of the

38 Delanoy, “Technology,” p. 2. %
81 Simms and Fuchs, “Communications Technology,” pp. 127-9.
* 31 Dunn, *Communications Technology,” p. 178. < :
83 [nirochuction B Minicompuler Networks, p. 1-2.
5 Joscph C. Manshall;“ Distributed Procesting o
55 Tntrodhuction b Minicom puter Netwerks, pp. 2-1—22.” .
38 Buygler, "State of the Nation in Networking,"* pp. 200-220.
3. Ibid., p. 201. + -

networks.81

MINICOMPUTERS IN FEDERAL LIBRARIES
two, A library can participate in any of the three ways. -
When a library signs up s a subscribet to the ;
Lockheed or SDC- data bases, it is signing on as a user
only. When a library joins OCLC, it functions as a
user and a provider, for, a member library can
contribute records to the data base. o !
Brett Butler, in his article “State of the Nation in
Networking,"5® defined a library network very strictly,
but his main point was the distinction between the
network itself and the network resource. The network
is the organization and the “nétwork_resource if the
computer system, data base,’ or service which s

““available for use by that organization.”? In general

terms, OCLC; BALLOTS, SOLINET, Wa;lii:igtqg_-

" State Library, NELINET, and AMIGOS, to name a

few, are all considered functioning library networks. -
Most of the network resources for libraries allow -

.access to bibliographic data on library materials rather .

than to the materials themiselves.® Future library

‘networks probably will expand to allow -access to the

full text of library materials, and ultimately facsimile
transmission -of the texts.® Butler addressed some

problems that must be resolved if library networks are

to succeed and advance. Grosch selected the following

as the major technical issues mentioned by Butler:8¢
@ Authority controls on network databases

e Interfacing of multiple data bases created by
*different institutions | = o

@ Direct network communications — computer to -

computer . :

@ Access/document delivery coupling

® Data base ownership and standards.

Grosch adds her own assessment of the future of library

Up to now, networks have addresmod, for the most part, the
provigion of standardized biblisgraphic records or document
delivery systems. The really significant cost benefit of hétworks
will come when they can effectively handle the following: the
coordination and development of collections among their mem- '
bers; inter-communication of bibliographic requests both within
the network ‘and to adjoining networks; and delivery of significant
Jevels of integrated services of an online nature to their mem-

f

Wall Street,” Datamation 19 (July 1973): 4546, - s

88: DeCennare wrate of a service where it is pomible to order m§i§ through the online terminsl of the jterms whose citations were retricved in & search; “Libriry

Automation,” p. 181, .
“3% Hayes and Becker, Handbook of Data Processing for Libraries, p. 23,
% Audrey N. G
Society lor Informat

, Science, 1976), p. 233.

© 9 ihid. pp. 245-6.

(AN

RV

P

L ibrary Automation,” in Annual Revinw of Information Seimee and Technology, vol. 11, ed. Martha E. Williars (Washington, D.C.: American

LY
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bers., [T)ley must] come to grips with the following new uymc;m
I:nm:eptl the new generation of mini- and ‘midicomputer’ hatd- -
ware; distributive data p proceming wherein those functions better
-performed locally are done at the user’s location; and develop-, ~

ment of replicable multipurposs m[lwarc!hardware packages |

e qul;hlE for l::u: ar pun:hu:

PHQBLEMS IN GUEHENT LIBHAHY
APPLIC.‘ATIQNS

Literature reviews mdlcate that hbrary automation
— application of the computer to routine operations'
and services in a library — is firmly established in the
" library world#2 The decision for a library is not so
much whether to automate, but rather when and how, -
Alper suggests that this' continued application of
t:omputcrs in_libraries is an cvolutionary process that
dictates-gontintia]' review of past efforts to d::tt:rmme
‘the characteristics ‘that. made them succeed or fail 8
"This information then can bt: apphed in future
applications.84

Most of the pmblems in the past have lj!(:t:n in three
main areas: poor or inadequate systems design; poor
, communications and mxsundcrstzmdmgs between li-
brarians and data procﬁsmg pmessmnals, and-poor’
or inadequate data_processing assignment, software,
“and access to persannel and Equipmrznt

Ef&"y

~ Poor Systems Deslgn

Pcn:nr stems design and rﬁqul[m roject fzulure is .

8y g proj .

- not unique to library automation:55 Libraries do have.
a propensity for systems problems because librarians in -

the past-often have used informal and unscientific

" planning and management techniques. Data process-

ing systems require a much higher degree of standard-

. ization, centralization, and uniformity than manual

systems.%8 Cox, Dt:ws, and - Dolby spoke of a great
cause of mlsunderstaﬂdmg between the library and the
computer center being what is nof said about the details
of various library operations.%” The librarian assumes,
that the implicit details of a hbrary procedure are

a2 Ibn‘.‘l
82 Alper, “Library Automation

P 775, . .
. 226.

© ™ Chapier 9 of Salinon's bod
submitted by 55 different libraries. Stephen R, Salmon, Library Auionatio

i

o

2
. f

Al obvious. This pmblcm can’ be eliminated if a proper,

thorough systems design is performed, and a n:nmplt:te
systems document is pmparc:d The following pitfalls
“have occurred from improper planning fnr library
automation,o8 :
® Sctting improper goals
] Mdkmg an incomplete analysis
@ Selecting wrong applu:aucms ,
e Allowing too little fime to tu:mple'te all phases of
“the system ’ '
[ ] Underratmg the cost of the installation'or system
e Not. kecpmgt iployees informed - :

: 4

Relatcd to, poor systems design is the mlstakc of
autamatmg manual procedures instead of automating
with a view to what the computer can do and to what
cxpand::d services and dpplications are possible.89

=

Poor Llhrarlani(:amputer Persannel
Inteﬂsce ' :

"It is abundantly clear that el&g:mt tc::hnnlngy
sustam&d by hastlle fcarful or untramc:d persannel "70

Both library and computer center personnel have
been guilty. Computer firms have not recognized the -
peculiarities of library operations and have to tried to
‘install “another address list .program” or “another
parts inventory system.” Librarians feel ill-prepared to
cope with the mechanical, the mathematical, and even
the logical aspects of library automation.” They often
avoid automation in order to avoid feeling uncomfort- -
able or inferior. They often defer too much to technical
peaple, which leads to pmrly conceived systems. As
Markuson says, a librarian cannot say to someone,
“Come automate my library.””2 A team approach

must be used with all téam members doing their
* homework. For cxamplt, the different definitions and
meanings of such terms as “file,” “list,” and “record”
-in library and comiputer Jargons must be, rt:cngmzed
and dealt-with, . )

is entitled *Problems of | .ibrary ;‘\umnnlmn Systermns,” Patrinostro’s book is a series of sl;ihsmcnui on library automation problema

(New York: Marcel Dekker, 1975) and Frank 5. Patrinostro, cnmpxler A Survey of

E'Emmﬂplﬂ‘t Probigms in lefal}' Automation, The LARC Amsoriation’s World Survey Series, \'ul 1t (Peoria, "l LARC Press, 1973).

* Alper, *Library Automation,” p. 223.

2 Schultheiss, Culbertson, and Heiliger, Advnced Data Processing, p. 21.

47 Cox, Dews, and Dolby, Compruter and the Library, p. 10.

# John J. Nieolaus, "Library Automation—How to Begi
at the 196]
Washington, D.C

ter, 1966), p.47.

# Rlichard] T. Kimber, dufnnﬂfim o Libraries, : 2d cd. (Cxdord: Pergamon l’r:ﬂa 1974), p. 18.
49,

10 Heiliger and Henderson, Liprary Awiomation, p
% Palmer, Care Studies, p. Xv.
% M:rkus‘mr( al., C'u!drlmﬂfar}-bmﬁ- Automaion, p. 2.

: Initiating A Library Automation Progrim,”
966 Fnﬁung: of the Documentation (:mup Washington, D.C. Chapter, Special Libraries i\;ﬂxmlmn (Wnshmgmn D. C Spetml Library Assaciation,

[l N

in [attiating a Library Au Fmgmm pafrers presen rd-
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- to develop-and ‘engineer an extended-c
" CRT terminal,™ and ALA had to spogisor develop-

-~ processing staff had fittle time and litf? expertise for .

. ed all types of libraries; -a¢ademic, research, Federal,

“need is for a technically and economically feasible
“means to convert cataloging records to machine-read-

28

1] . ) . o
. g

'Poor Suﬁpart ,

¥

Libraries often have suffered from a mismatch

" bébween their needs and software capabilities/ hard-

whre functions, and access time. At one lgbel, the -

entire¢ industry could not meet-the: necds.

-

aracter-set *

ment of a print train with the proper diAcritical marks'

‘for printing_library catalog cards,” Most standard
. software packages cannot handle library filing. Most
service bureaus do not provide programs for library .

operations. . . /. X
At a local level, the data processing facility used by a

i

" library's’ parent organization often did not have the
‘proper hardware or soft vire-to support the library's -

requirements, Libraries gften found their access to the
equipment limited and'their priority low. Agency data
libr_érji systems. Library systems have suffered when®
hardware configurations have be changed without
considering library needs. These problems have affect-
and public —
data processing support. Yt few libraries can afford

all libraries that must rely on’ outside

their own computer facility.

Other Problems

In existing automated library systems, scveral prob-
lems have arisen that must be resolved before further
growth of library automatien will be possible. One

able form and to make widespread access to those
converted récords possible. Independent cfforts arc too
slow -and costly, but full use of online  bibliographic
files as union catalogs is impossible without conversion.
Another need is for a means to transfer data-and
systems between libraries and between networks. This
problem arises from lack of standardization, which is a
résult of the typical librarian’s mind sct and approach
to management. It can be predicted safely that
technology to accomplish such transfer will arrive
before the human mind is psychologitally prepared to

‘useit, {

1 | ong, “Camputer Technology,” p. 213.
© T Groach explained the rationale for selecing a minic
Grosch, “Mini-Computer Systema for Library Manage
Joe Ann Clifton and Duane Helgssan {Monfvale. N |
15 Auerbach on Miniorputers (New York: Petrocelli Boaka, 1974). pp- 2-3.

]
2

" FEDERAL LIBRARY AUTOMATION
_APPLICATIONS L

libraries

~given rules

. S
UAIPULET BVEF & large-scale computer to develop an integrated library automation syem. See: /

MINICOMPUTERS IN'FEDERAL DIBRARIES

Automation in Fezaze -al libraries ivat many differen
stages, of development), from. nonexistent to- avant
garde. The putpose of Iederal libraries varies, from
providing leisure “reading ¢ supporting the ‘most
scholarly research: Size of allosation, size of staff, and
size of budget vary from li liry to library,. and
administrative structures vary from one single’ enor-
mous library to a branch structurc of more than 15}3\
small units. The problems of automation in ‘the'
Federal

the addition of a few peculiar circum-
stances. Federal libraries -have strict budget and
staffing requirements, for example, and "complex

- procurement’ and* confracting procedures. Tt is this

environment this book addresses.

'HOW THE MINICOMPUTER
'COULD HELP ~

_ What'is a minicomputer? How is itdifferent from a

questions, but.they are not casily answered, ,
What is a minicomputer? It is a computer — &
machine that' manipulates symbols in accordance with

memory, and input and output devices. It operates

.under the control of its programs. What then makes a

computer a minicomputer? The distinction s one of

-size — phiysical size, size of memory, size of words, size .
of storage capacity, size of repertoire, size of price. The

problem is one of drawing the boundary to distinguish

‘betweert sizes. One must ask, “Compared to what?”

Definitions of minicomputers vary according to the

* range or boundaries set.

Auerbach (1974):7%
A minicomputer is a small, stored-program digital computer that
can bg»pmgr;e,mm;ﬂ in an assembly or higher-lével language and
.which has the following attributes:

1. Sells for lesm than $25,000 for a minimurm, stand-alone

configuration comprised of a central processing unit, memory,

_ input/output equipment, and system software, . : :

2. Clontains a memory of at least 4000 eight-bit words,
S

» drey N.

ent Applications; A New Approach ta Bibliographic Processing,”’ in Compulers in Informapon Dala Crnters, eds.
AFIFS Press, 1979), pp. 25-33. A

e

libr?‘ié% are -the same as those in other 3

| in a predetermined and self-directed -
. manner. It is made up of 2 tentral processing unit, a

Y

y

.

" regular computer?, How can minicomputers help meet
S T T - R PR
a librdry’s automation requirements? 7 These are basic -

!
L
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‘ 3, F:rlnnm normal s:mﬁpuh:r Iunctins inputs, transfers, atores, A number of lgchnglgglgal advanhces madg mini-
 processes, and outputs data) under stored-program i““l’“' " computers possible. The main advance was the devel-
A s usablein a broad range of applications), , : . “opment of integrated circuits that were*eéxtremely
mitriades '(1974);7‘3_ B . ' small and’could be maﬁs—pmdugzd economically. The

; Wha hnrmmmmput:r? In g:m:ral tert, It maa physically umnlf clectronics field advanced from mechanical swm:he.s_

relatively inexpensive, 1 . and relays to vacuum:tubes to transistors and solid-.
prograi capability and reqires lite or no _environmental state circuitry, and at each step computers became
contiol. \However, the range in cost and capabilities is very il d’ faster.8 The di ¢ ts of

broad, . .\ There i, y however, a “moat common package” covering Smalicr an aster. e discrete cgmpmncn ol
approximaXely 80 percent of the minicomputers in tse today. Its transistors, resistors, and capacitors were replaced by

basic unit price range is from $2000 t0$10,000; a workable system .  an integrated circuit called a small-scale. integration .
e ays 4 74
with memory and peripherals will cost about $20,000. The size of (SSI) chip, and then by the large-scale mtegratmn :
a television. set, it will store about 4000 words of 16-bit' miemory - (LSI) chlp (Chlps are Extn:mely small; They are

and proces at about 5 millionths of a second, Tty modular design
‘allows for easy add-on, -
Snmc definitions reflect the vaned uses gf the minis.
. Snyder (1975):77
An accoptable definition of the minicomputer is elusive. . Mmt »

© quoted of the mggated specifics are: a core size of 4, I‘JDCD 08,000 .
words, and a selling -price somewhere. in the vicinity of $5,000.

usually about % by %, inch and about }4 inch thick,
and each chlp can represent thousanids of transistors,)’
Th:s miniaturization did notlessen the ‘power of
mlmcumputcrs which were more powerful than most
- second-generation , large computers. The industrial
‘applications proved minis.to be powerful, fast, low in

they re usually réferring to a®Entral procesor, with 4 to BK of - -cost; and very reliable. 81 The success of the mini as a
?““: memory and pomibly a teletype. ... [However] its.not'a . controller and monitor led to other ‘uses. Eventually
unctional machine.‘When you talk about a true mini business minicomputers broke free of the special appllcatmnr

system, you have to include a gen:ra] purpose computer and the
' normal input and output devices. . . and considerably moré core
than 1h: 4 0 8K, , - [The definition must be qualified 10] any .QPﬁ‘ds
t;nmputer system, t,ha! it ‘capable of handlmg typical business s N .
_ applmam:ns = billing, payroll, inventory control,ctc, — and that CHAHACTEEISTIGS

can be purchaxd for a total cost of l@i than $100, DOG ar rented for

" mold, and general-purpose nnmmmputers were devel-

‘less than $2,000 a month. : . ~ Minicomputers are noted for their flexibility. In
' Pgar‘sgn(mﬁ) ;78 U : o fact, Vosatka suggested that "multlcnmpuler” would:
A computer that, with its associated snftware and F!Eﬁphi:riﬂ- " be a more EPPTGPTJME name, 82 The other: major
cquipment, is priced low enough (from 365,000 or s0) (o be characteristic of minicomputers is low cost, In 1974,
 alfordable by a medium-sized library, and with sufficient capabili- . . Ayerbach reviewed the characteristics of minicompu-
{y to support most library data processing needs. ’ ,ters that result in their lower cost r:umpare:d 1o that of
HISTORY AND DEVELOPMENT =~ . largecomputerst® -
A 1. All have. simple, ie., hmxtzd _instruction sets,
.The minicomputer was developed in the 1960s as an both  in absolute. numbu:r and the power of -
outgrowth of third-generation computers.” The first ' instructions provided. ‘
. minicomputers were for special applications. That is, 2. All have small memories . . ...
each was designed for one purpose only, The carly . 3. Word l‘:ﬂgth is short, which permits design
applications were in industrial control; minicomputers - economies in the central processor electronics. -
were used as low-cost controllers of discrete and 4. All -have simple input/output (1/0) control
continuous processes in automated labofdtory or capabilities,
industrial equipment, Almost all of the minis were 5. Elimination of such features as real-time t:l-:k;ks
~ purchased by manufacturcm to be mLDrp{)ralCd in and parity checking from the basic standard ds-
thenr products. . - , © ~  opposedto.optional system is cost inhibitive, . *°

18 paulB. Dermlnadfa “Mini Update,” [uuﬁmluj&plm .‘l-lanagmmz 25 (DDecember IETH)
M James E. Snyder, “Small Compurers for Small Business, jtll”‘ﬂﬂlﬂf Systerns Management 26 (August 1975 26, 28. :
™ Karl M. Pearon, Jr., “Minicomputers in the Library,” in Anntial Retian af lnﬁzﬁﬂarmﬁ Sciente and Technology, vol. 10, eds. Carlas A, Cuadra am;l Annw Luke
{Washington, 1).C.: American Society for Information Science, 1975), p. 142,
% G, J. Vozatka, “The Minicomputer— Evalution or Revplution,” in Mimiepriputer Trm;i: and Applications IQ?E, Symporium Recerd, papers presented at the IEEE
Symposium held at National Buredu of § d;\rd; Gaithersburg, Maryland, 4 April 1971 (New Yu k: Institute of Electrical and Eléctronics Engineens, 1973),p. 1.
0 William Barden, Jr., Flow to Buy & Lise Minit ﬁui{r;Ca’/‘inmxnmpmﬁi(lndlana‘mhs Howard W. Samas & Co., 1976), pp. 8-9.
M1 Vesatka, "Minicomputer— Evilution or Revolution,”p. 3, )
A2 Ihid., p. 1. i
"33 Auerbach on Miniormputers, p. 1,
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~ DEFINITIONS.

. 6. Slow and relatively gﬁsopﬁistiéatcd peripheral .

devices are used. |

~g

. software is supplied free with a system, ~
These chardctéristics are disappearing in some ma-

chines dué to advances that make greater computing
power possible for the same or less money. For .

example, minis are available with more main memory,

" longer-word lengths, larger instruction sets, simpler
_and more \efficient 1/0 systems,  and more system

" ‘software proyided. The-distinction between large-scale -
“‘computers apd minicomputers is blurring; system

prices are increasing, The smaller large computers and
larger minis o erlap, and such names as “‘megamini”

_and “super-minj” ar¢ used by some to describe thesc

machines. The IE M System 3 and the Burroughs 1700
are two comrhon ' systems in this borderline category.
" In general, the philosaphy of ‘minicomputers s

_ different from that of large-scale computers. The

minicomputer environment is one of closencss’ and
contact. 1
described thus.84 )
Peofle with ninis have time to get to know the computer, Pecple
with minis get to know their application on the computer. People

- with minis become intimate with the computer.

With the use of minicomputers, there is a shift from

centralization to distributed computing, from central’

control to local control. A standalone computer can be
dedicated to a single use and placed at the point of use.

Communications delays are climinated and data entry "

problems minimized. Mini systems are modular, and
thus more easily configured to meet specific require-
ments than are large: computers. The technological

~advances come faster in the minis because the develop-

ment cycle 4s abbreviated and adjustments to new
technology are casier, This all adds up to an open,

responsive atmosphere that makes automation -less -

forboding and more approachable.

“In_choosing a definition for the word *‘minicompu-
ter,” it seems wise to be inclusive rather than exclusive.
The dollar value is important but cannot be definitive
due to inflation and Government procurement proce-

“Micros, Miriis and M

8 Cay Weizman,
Industrial Engineers Can

. Minimal system engincering support is needed.
*8. A limited amdunt of comprehensive system .

tere is a “minicomputer attitude,” which is

ference held in Washington, 1.C., 1719 Novernber 1975 (Los Angeles: Mana

" MINICOMPUTERS IN FEDERAL LIBRARIES

dures. The entire system, hardware and software, must _
be considered iir the definition, and the system must be’
functional. The hiardware should not require special

" _environmental conditions. That is; it should be usable

at the point of contact, but physical size or dimensions
are not.necessary to the definition. That leaves. the -
following definition: A mintcompueler is a physically small,
relatively inexpensive, general-purpose compuler that can operate
in"a regular environment with as much peripheral and stem .
support  as “is necessary (o meel the requirements of the
application. B : : : '

" Eyen though minicomputers are only a little more

thah a decade old, they too have ‘gone- through.
development phases or generations (F igure 16).8% The
“rmicro” systems are smaller, cheaper, and less sophisti-
cated than minicomputers. - - - o ‘
, Microcomputers, microprocessors, microchips —

these, terms often’are used interchangeably.88 A chip
* with all the CPU functions is‘called a microprocessor.. .

Frequently it is used with other chips that handle the
/O and memory functions.” A microcomputer is a

“minicomputer built around a microprocessor. Micro-

computers are often ysed “as controllers of other -
devices, and - these . often are called, microcontrollers. .
] e - B

BASIC USES AND APPLICATIONS

Minicompiiters have been used in fivé main areas of
application.®” - PR &

1. Industrial process control *

2. Peripheral control ’

3, Data acquisition

4, Communications

5. Computation.

Industrial Process Control .

Minicomputers first were used in the industrial area.
The minis control processes and machine tools;
opérate equipment; and test systems, subsystems, and -
components for quality” control or monitoring and’
maintenance in the field. A mathematical model of the
process is used. Minicomputers often are made a part
of a system assembly or other machine by the original -
equipment. manufacturer. Minis are used instead of
traditional electromechanical control systems because
they can handle more complex systems and can be -

" #4-Wlter L."Andersan, "Minis Are Beautiful: Keynote Address,” in Minicompulers: The Applications Explosion, . David E. Debeau, proccedings of the American
* Iratitute of Industrial Engineers Conlerene held in Washington, D.G3, 17-19 November 1975 (Lo Angeles: Management Education Corporation, 1975), n.p.
peeceh).” in Mnicompruters: The Applicateons Eixplosion, ed. David E. Debeay, proceedings of the American Institute of

nit Education Corporation, 1975), p. 676,

# Sunley Runysn, “Microprocessors in “Test Equipment.” in Micropracessors: New Divections for Designers, ed. Edward A. Torrero (Rochelle Park, N,J.: Hayden Baok

Ca?, 19759),p. 22
8T Aysrhach on Afmicompulers, pp. 6971
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’rm:rely changing thenr software.

: Perlpheral Control

Mmimmputgm are used instead of hard-wired

Y.

controllers - to control * pcnph:ral devices such as
términals,. data entry systems, or computer  in-

'put/'gutput devices. The mini can service interrupts;
__control ‘input/output; and pcrl‘nrm sequencing, data
. trgnsfempbuff:rmg, edmngl and formating so that the

rnam CPUs control unit need not be used for thfsc

. purposes, This allows better CPU efﬂc;cnc}!

Data Acqulsltlans

Mxménmputﬂs are us:d to acquxre data m mdustrl-
al and military 3ppl!t:atmrﬁ, research and develop-
ment organizations, haspntals, ‘and laboratories, They
provide a real-time interface, wnh sengors, counters,
test or measuring devices,, satellites, .or other data-
gathering instruments. They accept data from multi-

~ple sources at high rates, and then’ stﬁre, log, edit,

fcprmst— and/ar prcpm;ass the data.

*

. ) N ) E N -',_
TIME FRAME - MICRO SYSTEMS _MINISYSTEMS MIDI SYSTEMS
o LATE 19608 - MINICOMPUTER SYSTEMS o ; '
‘ DEC POPS o BT
~ . HONEYWELL 516 - ‘ ‘ :
, B VARIANG20] ,
- HEWLETT PACKARD 2114
EARLY 1870°S MINICOMPUTER " MIDI COMPUTER .-
ARLY 19708 - o . S OSVSTEMS SYSTEMS B
: "= DATAGENERAL NOva ! DEC POP-11/45
) INTERDATAT0 -/ Novaweo-
, : ) " GENERAL AUTOM. L '
L . ~ sPeie
MID 19705 ¢ MICRD MICRO " MICRO §TO MICRO PROGRAMMED -_m’ecn !
(NOW)  CHIP_ CARD * | MINI MINI MINE Mot MINI
. AMI - : I/Q DEVICES - MICRO.-ONE  NOVA I VARIAN 7 TECLIFSE - - MODCOMP 1V
: "GEN, INSTR, VIOPB - GALSI12/16°  LOCKHEED - 145 HP 3000 INTERDATA
INTEL 8080 PRO-LOG PDP-B/A SUE . Wpa100 " XEROXS53 713 oo
. . MOTOROLA Mggb0 - “DEC MICRODATA 1600 PRIME3O0 - -
; 0 NAT'LIMP.J6 - MICRODATA
RAYTHEON - 3200 :
'SIGNETICS ‘ e
.. ‘FiGURE 16. A decade of numcompmcr development -
adapted to changa in materlals or pmt:&ssnrs by ACgmmurﬂcgﬂﬂns

Gamumcatmns netwarks use” mlmcumput:r r:omﬂ‘ ‘
mumcatmns coritrol processing in three different ways:
" as front-end processors, as data cancentratcnrg, and as
méssage switching units.’ : ~
A front-end [processor. is locatcd clnse to thé host
.computer and is placed in the data flow between the =
host and a number of remote data terrhinals {or other A
- computers). The front-end processor pexfnrrns data-
 communication c:antml functions such as line coritrol,
.error chﬂ:klﬂg, code conversion, automatic answering, B
polling and. addressing, - and. - character-to-message -
,assembly and disassembly.38 The. host processor (the
‘mainframe CPU)’ thus makes more. efficient use of
processing time and memory requirements. A’ mini-
computer used as;a front-end processor is more flexible
and economical than a hardwired dévice and can serve
to ‘maintain .- hetwork operations if the host ccnmputcr .
* should'go down. e e
A data concentrator is n:mate from : thg hast;
ifc)mputcr -and serves to coordinate and Dptlﬂ‘ilzﬁ:u

transmission of data. It accepts messages from,many

tsfrmnals via low-speed lmeﬁ and transmits them to the

¥

~f,} .
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“héét'via a single high-speed line, This réduces line costs

by .more efficient use: of the lines. A minicomputer
functioning as a data concentrator can be pro-
grammed to perform the data communications contiol
functions as a_front-end pracessor; to ‘accommodate
“interfates to special terminals; to buffer input/output
differences; and to accommodate changes in data’

+~ rates, formats,"codes, communication procedures, and-

numbser of terminal devices.5?

A message-switching unit is an intermediate point in, .

"+ the data flow. An éntire message is transnitted 10 a

*‘message‘switching unit, where it is stored for a period?

of time It is then, transmitted to its déstination,

which is designated by an address in a header field in .

each: message, The unit accepts messages from multi- )
plesources, logs the messages, routes therr,to mdltiple
output lines, and verifies their transritission. A mini-
computer as a message switcher does more than route

traffic. It lets a terminal send a single message with

. multiple addresses, eliminating retransmissions for
© each address, and it temporarily store§ data on disks or

magnetic tape, converts codes, edits, logs, and polls: -

“and addresses terminals. It saves line costs by allowing’
messages to be transmitted at top speed and one linie to
be shared by several terminals. -~ .

Computation .

" Minicomputers are used for computations of prob- .

lem solving. This is a standalone application in which
the mini is used as a large-scale computer — it
performs input, manfipulation, and output operations
while independent of any other computer. Itis used in
applications that could be served by a large-scale

computer but are more efficiently served by, the- mini. .

The mode can be batch or online, dedicated or time-

" sharing. Minicomputers have beeri applied thus in -

business, education, engineering, and research.
s : ) . 5 -
.7 = _. 3 ! . ) - V a i
 Minicomputers . have - many -potential uses -in a
library. E#Ept for data acquisition, any of the five
main ‘areas of application could be found in the
library. ) . o ’
Coom ibid.,pp,if}” 3.7, ‘ .
® Jhid, pp. 3:10—-3-12° -~ o - oot
91 Pearson, “Minicomputers in the Library,” pp. 1494 ’
.#1 Wayne Davison, “Minicomputers and Library Autamation: The
Wilirid Lancaster, papers presented at the, 1974 Clinic on Library Applicati
Ninois, Graduate/School of Library. Science, 1974), p. B0, -

9 Charles R. Payne, “The Univenity of Chicago Lib

' MINICOMPUTERS IN FEDERAL LIBRARIES
"Many librarjes’ already have minicomputers ~—
some unknowingly. A Xerox 9000 hasa mipicomputer
as its control unit. Other common library equipment

~with microprocessors include magnetic-card typewrit-

ers, desk _calculators, and microfilm readers;; Some

libraries that are part of large-scale computer systems

have a microprocessorcontrolled peripheral,'i.e;, ter-

“minal, or an intelligent terminal that performs front-

end editing and error control: :
Pearson highilighted the early applications of mini-

‘computers in libraries.?! Minis were, first used as data

collection® units in batch ciijcuf;itioh ’systenm;fn, this
application  the information for each transaction is

. recorded by the mini and stored with other transac-

tions to be transmitted in a group to the host computer
for batch processing of the files-and production of the’ -
reports. Minis next were used as remote processors, as
well as heing used aslocally available small files (e.go

 bad borrowers files and hold or reserve book files). The

IllliijD!‘A filgjiupd;ites, and reports still are handled by the
host computer in a batch mode. Ultimately minis were
appliéd to circulation as standalone units to handle

. transactions in an online environment. - ,

3

Minicomputers have been applied in similar waysto- "
support acquisitions, technical processing, cataloging,

" film booking, and selective dissemination of informa-

tion. ; i .
Minis have also been used in Jarger systém configu-
rations ‘as terminals, communication control unif;é,
and/or remote computers. Thé Stanford University,
BALLOTS system uses a minicofputer as a commu-
nications controller and as a prograrmable terminal,
connected to'an IBM 360 mainfram@: or host comput-
er.92 The University of Chicago Library data manage-
ment system uses a minicomputer as a remote concen-
trator. (communications controller) t6 handle the
network’s 50 terminals.?3 Information Dynamics Cor-

. poration’s BIBNET system used a dispersed comput- «

in f!ppﬁ'mfi}ug of Minicomputers to Library and Related Problems, ed. | -
ing, 28 April to 1 May 1974 {Urbana-Champaign, [1L.: University of

4 F. Willrid

+ to Library and Related Problems,

—~ Dai o LTt
ry Dam Management System, in Applh

Ao o
af ATiricamy

Lancaster, papens presented at the 1974 Clinic on Librafy ‘Applications of Data Processing, EB_Af;wil ta 1 May 1974 (Urbana-Champaign, 1l.; University.of {llinais,

Graduate School 6f Library Science, 1974), pp. 114-5. .
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Univenity of llinais, Gis

ROLE OF COMPUTERS IN LIBRARIES

mg approach, with mmlcﬂmputt:rs functmmng as
remote processors, %4
The last major type of library application is s the

‘minicomputer tumkey system.%5 This e6mmercial,.

on-the-shelf package is c:gmplste and ready to use on

.installation. It includes minicomputers, peripherals,

and software ‘necessary to perform specific library
functions on a production basis. The Computer
len::y S«:ﬁrlcx:s I”’ ’s (CLSI) LIE IDD r:ln:ulatmn

SUMMARY

Minicomputers, although not a panacea, can and do
have a- place in libraries. Their role in library
awrtomation will increase. The attributes of minicom-
puter systems contribute to the library automation
environment in a nuritber of ways,

- ® Local Control. Because minicomputers are - small
and require no special environmental controls,
they can be installed in the point of use (that is,
the normal library - environment). The library
staff thus controls the operation- of the system,
reducmg problems of access, long queues, sched-
uling time, and low priorities. .

® The Mini Attitude. Because the mini is housed in the
library, it is more approachable for the library
staff. There is more hands-on use of the system,
which encourages the staff to understand and
accept the system.

® Smaller/Simpler System. As a ruld, the minicomputer
is a smaller, simpler “machine.” It lends itself to
applications and environments that previously
were considered too small to justify automation.

Problems, ed. F Willrid [.a ter, papers presenied at the 1974
duare “huul of L;hmry Soenve, 1974), p 1)
polad

3 Prarson,* ‘Minicomputers in the Library,”

i\

“The Minicomputer Hs Role in a Mauonwide Bibliagraphic and Information Network,”

‘e on Library Applications of [Jata Proceming, 28 April to 1 May 1974 (Urbana- Champaign, Ill.:

' 33

® Modular System Development. Because a mini lends

itself to small, discrete applications, a library can

,build a total system on a modular block-by-block

basis. Individual systems can be integrated into a
whole library system,

® Custom Configurations. Minicomputer hardware and

" the minicomputer industry are such that a system

configuration can be tailored to meet individual

system requirements. There are few one-vendor

shops in a minicomputer environment. Hybridi- '

mixed-breed systems are common.

® Adaptability. ‘With large-computer systems it is
often so costly and time- c:x:nsunnng to change
vendors or upgrade equipment or software that

- systems remain stagnant or become out of date by ~

default. This is not true of minicomputer systems,
Changes can be handled much mor¢ easily.
® Low Cost. The main characteristic of, minicompu-
ters, their low cost, allows more libraries to
automate. Although they are not cheap, mini-
computer systems are relath:ly inexpensive com-
" pared with large-scale computers, and they bring
about a greater dollar return and cost/benefit
ratio. - ’
No library can afford to ignore the p@sglblllty of
applying a minicomputer to its operations. This is true
for libraries with no experience with automation as}
well as for those with functioning, full-scale automated
systems, for mmlcﬁmputcrs do m:\t hawz to compete
systems.
Fhey can supplcmﬁm or cnmple,,,q:m such systems
instead. Again, their keyword is flexibility.

in Applications of Minicomputers to Library and Related

1
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CHAPTER 3 - .
MINICOMPUTERS—DESCRIPTIONS

In general terms, minicomputers are functionally | software also is basically the same as that of large-scale
and operationally the same as large-scale computers. computers. [t includes library subroutines, assemblers,
There "are differences, though, and this, chapter compilers, file management programs, and operating
describes these divergences from the general descrip- systems as well as the application programs.
tion of computers in Chapter One. The differences
stem from the facts that (1) minis are smaller and
therefore simpler, (2) they are “younger” and have not _ I
evolved as far as large-scale computers, and (3) they — Py p— Amzz'ﬂfm\
are usually designed for single applications, whereas '
large-scale computers are general-purpose systems.

Minicomputers are approachable. Users can see and
touch them. For thisreason they need not be viewed as
“black boxes,”™” Many people become interested in o _{ INTERNAL
PR e Lo CONTROL |, MEMORY¢
municomputer systems as a hobby, much as stereo bulffs
get into audio components and systems. Many systems -
are put together as hybrids with equipment from
various manufaaturers. While this can be a strength, — — ]
;i;llmﬂrlg the user to havg a system that truly mects his ' PHE ) PERIPHERAL |
needs, it can make selection of a system technically DEVICE, DEVICE,,
complicated.. . _ . _ X _ _

This chapter alone will not prepare librarians to
assemble their own systems. References to additional
sources are given for users who would like to take this
approach.! The more general goal is to prepare
librarians to deal with system requirements, specifica-
tions, and selection criteria as members of tcams that ~ tions network applications the main 7
include data processing experts. Ljfrarians should seck tween configurations is in the physical location of the
the advice of experts but should not be intimidated equipment. For example, a minicomputer connected .
into deferring too much to them. _ to a host to serve the commupications control process--

A block d}agram of a minicomputer configuration ing for a number of nodes or tefminals can have
has the same basic components as that of a large-scale basically the same components whether it is a front-
computer configuration (Figure 17). Minicomputer end processor or a remote concentrator (Figure 18).

FIGURE 17. Block diagram of a minicomputer
configuration
The specific components and configuration are
determined by the application. For data communica-

! qu Weitzman has written a basic text on minicomputers His Preface statement defines the scope which is of the same phileaophy as this boak: “To insure
a:? the user must not only take the time to determine what the system mu plizh for Atm but also have a fundamental working knowledge of the qualitative
d q

and interfa

B

an antjtative deaign approaches to minicomputer systems evaluation, se ridware, software, and firmware integration, Quick, poorly
fuppotted decisions coupled with lack of knowledge of the va and design will in all probability result in an unsatis
selection or solution to the problem. My purpose is, therefure, to give the system designer and/or user an oyerview of latest minicom, N
technology, tools, procedures, and approaches used in evaluating and designing minicomputer systems as well as guidelines as
nupport thes sysienu” (pp. xi-xii); Minicompuier Systems, Structure, Imp aiton, and Application (EnglewoodCliffs, N.J.: Pren
tompt organization and assembly language programming. It uses the PDP-11 asthe re

15, Organisafi ming (PDP-11) (EnglewowiCliffs, NJ.: Pren
v, Introduction i Microcompiters and Microprocessors (T

machine the exampl
Hall, 1975). Barna and Porat have written aninin t
ewYork: John Wiley& Sons, 1976), The Microcomputer Dietionary and

b

rpa J
Guidy is 2 good nee book for micros and minis; Charles |. Sippl and David A. Kidd (Champaign, I1.: Mairix Publishers, 1975).

3
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N HOST

&

FRONT-END
PROCESSOR
Figure 18, Configuration of a front

B

Front-end minis are located at the same site as the host
computer; remote concentrator minis are located at
the remote site and are connected to the host by
telecommunications lines.?

As far as library applications are concerned, the
configuration varies according to input requirements,
output needs, storage demands, etc. The specific
library applications and typical configurations will be
reviewed in later sections. In this section the general
‘elements of the hardware and the capabilities of the
software will be described, and their roles explained.

HARDWARE

MAINFRAME
CcPU

The minicomputer mainframe (CPU plus main
memory) determines the power of the systern. The
main characteristics considered in describing and
evaluating the structure, or architecture, of the CPU
include the following.?

@ [nstruction set

at the 1974 Clinic o

Leience, 1974),p. 17
3 Auerbach on Mimcomputers (Mew York Petronell Bowsks, 1974y, p 17
4 Ihid., pp. 26-28 )
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HOST

" REMOTE
CONCENTRATOR

-end processor and a remiotc concentrator

@ Addressing capabilities
‘@ Instruction execution speed
® Number, size, and arrangement of accumulators
and/or index registers ,
® Number of interrupts and methods of handli"\g
them
@ Optional features .
More technical definitions of each of these elements
can be found in a number of texts. The impact of any
one of these elements can be overcome by augmenting
the system with additional hardware or by software
design; nonc can be taken as definitive or pivotal.
Instruction Set

The instruction set is composed of the basic machine
language or commands that represent the simplest
tasks performed.4 They include logic statements such
as AND and OR; load/store statements such as
MOVE DATA and LOAD ACCUMULATOR;
arithmetic statements such as ADD, SUBTRACT,
TWO'S COMPLEMENT, and SHIFT; and control
statements 'such as COMPARE, SKIP IF EQUAL,
UNCONDYTIONAL JUMP, and TEST AND SKIP

*Configurations and Software A Tutorialmin Appliations of Mucomputers to Libriry and Related Problems, ed. F, WiliridLancaster, papen prescnted
n Library Applicatona of Data Privesung, 21 April to | May 1974 (Urbana-Champaign, [il.: Urfvenity of Illinais, Graduate School of Library

4



ERIC

Aruitoxt provided by Eic:

MINICOMPUTERS—DESCRIPTIONS .

IF SET OR RESET. The simpler C:PUs have very few
instructions in their sets. In terms of the application,
the number of instructions provided is less important
than the kind of instryictions. In afy case a program-
mer can write foutings to accomplish thse tasks:- It
simply takes more dfvelopment time and makes the
program larger and slower.®

Addressing Capabilities

The addressing capabilities of the CPU are deter-
mined by the length of the imtruftifm ward, the
processor logic, and the memory size The word
length is the amount of data that can be stored in one
memory location; 24 bits. The
means of identifying the data in each memon location
and making itavailable for use is called the add

it ran from 8 to

CssIng
scheme. The Sams book pre
of addressing. 7
Memory cells I.er very similar 1o mst-office buges Post-offe
boxes are numberdd in sequence on theoutside of the bux We will
number our memory cells from 0 w 63, a otal of i memory cells,
each one huldmg 16 bits of data. When we talk alsuit the contenis

of memory cell 17, we may v ze a post-office cerk going over
to box number 17 and withdrawing a post card with i 16-byr value
The 64 memory cells contain either data values
or instructions (or nothing meammglul if 4 cell s nut used) The

data values might be used by add or sulkract instructions, or for

printed on 1.

comparisons. Cells muight alss be set aside, or reserved, for the
results of operations. I there were i peces of data or reserved
cells in memory, there would be room for ted st tons 1 there
WETE 1nstructions n locations U through 24, there obviously cogldd

be no dara in these locations a1 the sime nme
key

explained in Chapter One speaify (D the operanon

s the It moust, as

The instruction word bece
be petformed and 12) where in the mieion s the data

S1 s 1o be docated afier heing

to be operated on wh

operated on. and where 0 the memony is the neat

That méins o instrvction word of T bits

I'he

are assigned as the oparaton code and the ceaianming

instrurtion

15 divided inte g - patt forimar ® TRV PPN PYTTN

10 to 12 bits are for addressing

Most minicompuiers use one addions Lot s
Whl(h means that one Thiabeng THOTE caitn eled, ¢ ns nily PR
H back 10 office

locanon ! the
cach mennay logation has o vl e tisannib sy

memory Groing fremt

analogy
as s addre:
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A Thul

DWWl Bacden i Mo o B 1 Mo om0 4 T N P

Y dusrhish o Mian viprien [C ]

ol poan

T Ihud

OGN Shmnenpuie K Ft Tesimuiion Siae M, L 1

B e Y T DR O e P ]

Ve fbgd . p sod Diennis Hiolhissea . Ui, U8 st Feohg

TSEATRIZ

37

" numbering scheme, only 4096 unique numbers can he
5pc,cnf1c-d or, ﬂnly 4096 mem@ry locations can be:
addres
locations, means mf c}‘sjdrcﬁmg mcmm'y other than

dm:ct addrc&smg must be: used lefe:rtnt manufactur-

bsu!u[&, 1mmr:diate abSDlUI{E, pagedi rr;:latm:,
indirect, and indexed addressing. “For these tech-
niques, part of the address field (for example, 3 bits)
selects the addressing téchnique or mode and the rest
of the field (9 bits) operates as an address, an address
d;:pldumcm, or an operand.”!? Some techniques use

counters, or stacks to extend the

ar

special registers,
number of locations that can be addressed. The
technique used affects the memory size that can be
used, the speed of processing (number of cycles
required to support an operation), and the difficulty of

programming the system.
Instruction Execution Speed - -

'I‘hf! imtruﬁidn é}fﬁ:uiiﬁn %p:éd depc-ndf; on memo-
wiy Iht‘ Cye l&'::a are u‘%Ld to pc:rfmm tht npf*mtmns) A:,
a basis for comparing CPUs, the speed is often
measured in terms of performing a standard operation,
such as the add time as well as the cycle time. Cycle

-ume can be defined as “the time 0 read{and restore) a
or the “minimum tirmne
between two successive
12 Add tirne is
varously defined, but in general it represents the time
add operation (C=A+B),
ng both operands

in memory’'!!
microseconds,
swes 10 a parucular storage location.”

single  word

mnterval, in

RIS N

required o perform an

time used in acce

and storing the results in working

im'lmhm: the
from  ine
lz\fej'n these times are not always directly
cotmpatable, the cturer per-
formed the st Othier tactors that affect speed in

storiie i

due 10 way the manuf
complicated systains are the load on-the system and the

use of such rechniques as time-slicing
Reprister fﬁmlliguﬁuiun

The number, size, and airangement of acouinulatorn
amsd-or index registers eally deteriuné the architee-
e of the CPU There are two basic types of CPUSs,

Sl i & Ui B0 L T

1. dib n

caddpdinan o Brnna Monina v alil Hagud € anfsitati 1970 s 14
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special-register processors and general-register proces-
sors.1 In special-register pfr:c:ssafs “one of the oper-
ands specified by the instruction resides in- a main
memory location and the other resides in either the
accumulatof or some other special-purpose register.”
- For special functions there are special registers, such as
accumulators; extend registers, which may be logically
linked to accumulators; index registers, which are used
in addressing; and others for program linkage, etc.

General-register processors do not define the func-
tions of the registers but allow them to be used as
accumulators, stack pointers, or index registers de-
pending on program requirements. This gives greater
flexibility. Most processors also have nonprogramma-
ble registers tha;j/ﬁpnzrate as buffers to hold a word
temporarily for thie processor hardware (e.g., program
counters).!5 A variation has been introduced .with a
mechanism called a stack.’® The stack is an ordered
collection of memory locations or hardware registers
with a top or first clement, a second element, and so
forth, in which only the first element can be ac ed.
A “pushing” operation loads the elements onc at a
time in sequence, and a “‘popping operation” takes the
top clement off and moves every clement up one
position. The number and arrangement of the registers
affect programming ease and flexibility as well as
execution efficiency.!?

Interrupts

The number of interrupts and methods of handling
them allow the processor to interact with the entire
computer system. “An interrupt is a signal that causes

the processor to suspend execution of instructions m
the current program and to branch to a set of
instructions that deal with the interrupt condition.
When the interrupt has been taken care of, the
processor continues to execute the suspended pro-
gram, '8

There are two types of interrupts. nternal and
external. Internal interrupts, or traps, deal mainly
ional conditions (¢ 8.

with abnormal, error, or occas
illegal address, power failure, memory panty error,
and overflow from fixed-point arithmete aperation).
Extetnal interrupts deal with devices external to the
processor, such as the peripheral deviees Because the

processor speed is very great and the peripheral devices

4 Haollingworth, Mincomputers, pp 7 4
18 Aurrbach on Mimcomputers, p 25

i Fekhaouae, Afmicompider Systems, p it
1 Ausrhach on Mimcomputees, p. 17

8 [bid., p.

® Hollingworth, Mimompulers, pp. M 2
1 qusrhach on Mmcomputers, pp. 118 11
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are by comparison very slow, the processor performs
other functions until the péripheral sends an interrupt
signal to say the input or a character is ready to be
transferred. Once the transfer is completed, the
processor returns to the program it was executing when
the interrupt occurred. Generally the external inter--.
rupf expresses the cause or condition that triggered the
interrupt, such as error, malfunction, character ready
for transfer, operation finished, end of block, etc. The
complexity of the interrupt system, called the vectoring
mechanism, depends- on the number of lines, the
number and nature of the devices, and any priority
structure used.'®

Dpimnal Features

Optional features available from many manufactur-

"ers may be appropriate for specific applications. The
_ types of features offered include power fail/safe;

memory protection, memory parity, floating-point
arithmetic, decimal arithmetic, and byte manipula-

tion.2?

Main Memory

The main memory of a minicomputer is described

" by its word size and capacity. The word length is the

amount of data that can be stored in one memory
location, and the capacity is the total number of
memory locations or words available. Common capac-
ity sizes are 4K, 8K, 16K, 12K, 64K, 128K, and so on,
where K is nominally 1000, but in actual measure each
K represents 1024. The size can be thought of in terms
of word capacity or character capacity, and a choice
can be made based on the best, most efficient
combination (e.g., 8K 8-bit words or 4K 16-bit words).
“I'able 10 shows some representative combinations.

, TabLE 10—Common Sizes of Main Memory Units'

Character C’aﬁacit}t

Word 7L;ng1l; Word Capacity

fi bits 4
i bits a8
fl hits 16
16 hits 4
th hits i}
16 bits 16
16 s 32

262,144
524,288
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The average §

computers,

MINICOMPUTERS—DESCRIPFIONS:

The available types of mgmory are ferrous-core and
described in Chapter One. It-is nonvolatile, which
means that if pﬂwgf is lost the contents remain stable,
~d of core memuryﬂn a minicomputer
ranges from 0.8 to 1.5 microseconds. A semiconductor
memory is a solid-state, integrated circuit module
usually called a chip. The density of the chip is
expressed as LSI (large-scale integration). The materi-
al of which the chip is made constitutes an additional
means of classification (e.g., bipolar semiconductor
memory and metal oxide semiconductor, or MOS,
memory). Semiconductor memory is faster than core
(MOS averages 0.45 microseconds and bipolar averag-
s 0.3 microseconds), but it is volatile — the contents of

memory are lost in the event of a power failure. Most

—memory has both read and write capability. A special

kind of chip is used in some equipment that has read-
only capability.

The ROM (read-only memory) is a memory
containing permanently available, frequently used
programs and/or data. [t is designed and sequenced as
it is manufactured. It cannot be changed and is
relatively slow. A ROM is nonvolatile in that the
contents will remain even lf the pciwt’l’ source 1s
PRDM ch!p. or a pr()gmmmab!t R()M
grammer can decide on the subroutines, which are
entered electronically at the beginning but are not
easily changed and are not under program control as
other memory is. ROMs and PROMs have figured

heavily in miniature systerms, controllers, and micro-

Thé pro-

Input/OQutput Control

pr:rlphcral dtvll:i:.'i\‘*’* f\n l~ () SYSUCm 18 made up of (1

a controller, which controls such features of

1 Hullingwnnh \hm.nnpm:n pp 16 I8
T Auerback on Minnomputers p 16
A A ) Hoffman, Robsert 1.
H Aurrbach on Muniomputeen, p 42

2 Hollingwaorth, Mianemputers, p 19
3 Aurrbach on Minimputers, p 49

I Halhingworth, Miacemputert, p X0
M The

penpheraly for example,

Fremh, amdd Guy A Tang

(¢ memory is the kind .

Nmnoimputer linedfaces Know More, Rave Muore,

are enure benks on peripherala. b cxample, lvan Flaes, Feaipheral Deices  Fag
Peripherals Alike the Mini, Yoaferm Data’s Annual Sury ey of Plug-Clompatible Miniperipherals,” Madem Dita B (Txcember 1975): 31443

controls the larger activity required to synchronize
data transfer by performing such functions as level
conversion, command decoding, multiplexing, and
data request logic).?3
The actual data are transferred by one of two main
metheds: programmed 170 (PIO) or direct memory
access (DMA).24 All minicomputers have PIO, which
is a software technique. Input/output instructions
transfer the data and are device-dependent. That is,
the instructions are peculiar to each kind of device.
PIO is slow and is appropriate for data transfers with
slow-speed devices such as paper tape equipment,
hard-copy terminals, and log- -speed line printers.25
DMA, a hardware feature, is not on all minis.28 It
allows data to be transferred at high speed between the *
device and the memory itself. The DMA interface is
sometimes called a channel. This channel contains (1)
a memory address register, (2).a word counter to keep
rack of the number df transfers performed, and (3)
lggm for gaining access to the memory and prg\rldmg
the nene*;sar)iﬁﬂ'nng and control signals. The DMA is
used for high-speed devices such as mag’neuc tapes,
disks, and drums. A multiplexer channel is used to
handle DMA for several devices. It is somewhat slower.
than DMA, but it allows a number of data operations
to occur simultaneously.?” The interrupt system de-
scribed above is also an integral part of the /0
control.

PERIPHERALS

The peripherals are made up of anything attachéd
to the mainframe. Generally classed as input/output
devices, they function as mass storage or man/machine
interface devices; some can serve both functions, 28

i

Mass Storage Devices /

Mass storage serves as an cxtension of fomputer
main memory. The media range from puncl{ card and
paper tape to magnetic tape and disks. Each medium
has different speed, capacity, and storage characteris-
tics. Selecting the proper device for mass (file) storage
is critical w the efficiency of a data processing
application .\

T IEEE Speorrum 1] (February 1974): 64

3

wisl Chiffs, N | Prentice-Hall, 1971, Periexlicals feature surveys of

N
0
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_Punch Cards

%The punch cards contain data represented by
patterns of hdles punched in the 80 columgg of each
card.2® Each column can represent a character. The

cards are stored in boxes and can be handled manually

— humans can read the interpreted headers and can
remove or add cards as desired. Punch cards are
inexpensive, but it takes many cards to hold a given
number of characters (i.e:, records) and thercfore a
large ‘amount of. physiéal storage space and much
manual handling are needed. Data on cards are

‘entered into the system by means of a card reader,

which reads the holes and converts them into bit

" patterns. Card readers are low-speed devices that read

100 to 600 cards per minute. Cards can be prepared by
a keypunch machine offline. Computer-driven card
punches’ can be ujed to punch cards as computer
output. Card readérs for minis are common and
inexpensive. Card punches for minis are rare and

expensive.
Paper. Tape

A continuous ribbon of paper called a paper tape
can be punched like cards with holes representing

‘data.® Unique 'hole patterns in the paper tape-

represent the symbols. Six-, seven-, and eight-hole
paper tape devices are in common use. The number of
holes ayailable detertnines the number of unique
symbols that may be coded onto the paper tape: Most
paper tape devices provide for extension of code
hnique called shiftng. Shifting

meaning through a
requires that a special hole pattern be used to indicate

the use of upper-case or lower-case shift. A paper tape
printing device will recognize the shift codes and take
appropriate action. Software in the computer also
must recognize shift”codes because the symbols can
have one of two meanings according to the shift.

The tapes are continuous, unlike cards wh. . yre
limited to 80 columns. The tape is smaller, more
compact, and requires less manual handling than
cards. The problem is in editing or correcting errors on
the tape. The paperytape readers work similarly to
punch card readers but operate at higher speeds,
although they are still classed as low-specd deviees.
Paper tapes c.munuml\y are used with minis for storing

® Robert M.Vﬂayﬁ and Joscph Tecker, Hundbood of Dang Procevng for Labrastey,
Hailey, “Requiem lor the Punched Card*" Maden Paia (8 xwher 1975) thr 70

£
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the simple, bal¥-programs used to start up and operate
the CPU.

Cassette or Cartridge Tape '

Magnetic tape cassettes that look like common
audio cassettes are used on minis.3! They are recorded
and read sequentially, 'like paper tape. They are
compact and relatively inexpensive. Typical recording
capacity for a cassette ranges from 110,000 to 400,000
characters. The cassette tape drive reads and records
on the cassette. The speed of datatransfer on a cassette
drive varies from 500 to 1600 characters per second.
Once the tape is mounted, little human interface is
required. Thedrive that advances or rewinds the tape
is- program controlled. Some systems use two tape
cassettes, one for the program and one for the dataor
file. , ‘

~ Cartridge tapes are similar to home audio cartridges
but operate in binary as do computer cassette tapes.3?
They generally have multiple tracks and greater
length than cassette tapes, which allow greater Storage
capacity. A cartridge drive is required to record and
read the cartridges. '
Industry-Standard Magnetic Tape

]

“The common computer tape-is Ys-inch-wide mag--

" netic tape wound on reels.® The information is

formated so that each bit of a character fits into a
theoretical “track.” A single position on a nine-track
tape is typically divided into' eight data tracks (using
an cight-bit code) and a ninth track used for recording
a parity bit (a technique used by some manufacturers
for error checking). As with all tape, information is
recorded and read sequentially. Reels are commonly
wound in lengths of 200, 600, 1200, and 2400 feet. The
tape drives record data in densities of 556, 800, or 1600
bits per inch (BPI), and recording capacities thus
range from 6672 to 9600 characters per foot.

A reel of nlagnetic tape is continuous and the
density of a tape is constant, but determining capacity
s not always a matter of multiplying characters per
(oot times the number of feet. The data on the tape is
recorded in blocks, separated on each side by interre-
cord gaps (IRGs) which help in searching the tape to
locate particular records. ‘The number of the IRGs
reduces the character capacity of each tape. The recls

B eel (Lam Angeles Melville Publishing Ca, 1974), pp. 2839 See alwr: David C.

W Hayes and Becker, Hundbad of Dats Procevmg for Libraries, pp JH9 T See sls Vurave Lyndes, "Wake for Per Tape™ Muderi [ata B(Ovwober [975). T1-72.

N Rarden, Minwompuirn & Miscomputers, pp 67 B See alw Stephein A Camwell, el "Cassetie Dinves and Systens,

12 Rarden, Mmiompuier & Mucrwompaten, pp b7 o
M., pp G567

* Aesdern Data B (Oviober 1973) 58-63
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of tape can be handled easily and stored manually,  Fixed-head Disk

-and they are relatively i inexpensive.34 Because tape is a These disks are rigid, circular plates and dre larger
sequential or serial device, it is most efficient as a - than diskettes. The read/write heads are designed so
storage medium for data that are to be used in a serial’ that . cach track has its own head. The _program
fashion. Inserting new data on a tape requires that a determines which track to read. Disks are thc fastest
new tape be produced. To locate a record the tape mass storage medium, but not the largest in storage
drive winds er rewinds the tape until the data are capacity, and are more expepsive on a cost per
found. This process is time- consuming and inefficient character basis. Fixed-head disks are mourited individ-
if data are to be used in a random fashion. The tape ually, like floppy disks, and are used in multiples if the
drives are considered high-speed devices (the tape is application warrants, ”

read at up to 150 inches per second), but they are still Movable-head Disk
slower than the internal processing speed. Tap{ drives

can be used singly, but two or three tape drives are A movable-head disk is so called because one

read/write head moves across the disk to the track
more common if the data manipulation requires desired.3” Then the data are read or written. The time
producing new file tapes or sorting data. it takes to move the head makes this type slower than
" Diskette, or Floppy 'Disk ' fixed-head disks, bu; once the head is locg,ted over th;
.track the data transfer rate is the same. Movable-head
Disks are also magnetic storage devices, but rather  *  disks are generally packaged with multiple disks per
than being serial and linear like tape, they use two- unit?® A disk cartridge usually has two or four
dimensional surfaces, usually like circular plates3 *  surfaces, and disk packs have 10 or 12 surfaces. Each
surface has its own read/write head mounted on an
arm assembly. This arm moves as a unit when a track
is selected, which means that if one head is over track
two on one surface, all arms are over track two on all
surfaces. This amount of data — one track of data
from each disk surface — is called a cylinder. The
stdrage capacity of each unit can vary up to more than
20 million words.39

Data are stored on both surfaces, top and bottom, and
each surface is divided into tracks, which are concen-
“tric circles around the axis.36 Tht two-dimensional
shape is reflected in the way the Tead/write heads of
the drive ﬂpera‘lc they can move or be pmltmmd over
track) Wthh alIaw's direct 6¢ randum as uppme:d to
scqufntml access. This freedom allows greater speed .
and ﬂc::ub;llty in agccs.qmg smrcd dat.x Man/Machine Interface Devices
thE: ﬂgppy d!Sk. This smgl,t:. flt,‘rxlblt‘ (hcncc ' fl'uppy )
plate is made of a Mylar material. A paper or plastic
envelope or jacket houses the disk and is. never

‘Man/machine interface devices are so named to
avoid confusion with the general class of peripherals
called input/output devices. In computer jargon, an
170 device is anything that introduces digitized data
into the mainframe (CPU and maifi memory) for
processing'® (1) from the mass storage device that

removed, even when the disk is mounted on the disk
drive. The disk is rotated inside its jacket, and a slat in

the jacket exposes the tracks to the recording head. reintroduces the data, (2) from another system via a
Flﬂppy disk drives vary in sophistication and cost from teleccommunications line, or (3) from a terminal device
low-speed, low-capacity units to high-speed, high- with a keyboard to allow a human to introduce data
- capacity units with a top capacity of 350,000 bits and a into lhgisqum To the layman, input is not defmedgﬂ
* transfer rate of 1.2 million bits per second. Disk drive brrndly, it means converting source or human data
units are commonly sold for one, two, three, or four into machirte-readable form and tran.smmmg it to the
fluppy disks. The choice depends on the application. | computer for storing and/or processing. There are

3 4w‘71‘~r&mﬂimmm‘mtﬁr [

33 Hnllmg\mnh Musicompuders, oM See also. Dan M Bower, wd | “Floppy Disk Drives and Sysierns; Pan 1. Histoneal Pempective,” Mine-Afierm Systems 10
{February 1977): 36-41.

¥ Rarden, Mimcomputers U Microsom/uters, [Vl

3 Hayes and Becker, Hangbood of Datn Prwesung for Libraris, ppp WY 6 Sev alsn Dan M Bowers, e, “Removabe [)nk Storage; Where It's Conie From and
Where It's Gaoing,” Mudem Dara 9 Caniuary 19767 16 W, and Barbara A Revoalds, edd | “Hemovable nnki 1nnt|gr‘l rives,” Mademm Data 9 (January 1976); 3041,

W Auerbach on Minicosputers, ol B

" Hollingworth, Miatcomputers, [

¥ Hayes and Beeker, Handbook of Data Pron wetirng fir Librares, p M0
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several ways to categorize man/machine interface
devices: low-speed or high-speed; hardcopy or softco-
py; offline or onlirie; batch or conversational; input
only, output only, ora combination.

Punch cards as a man/machine interface function
as described in the mass storage discussion. Keypunch
rmachines dre used to convert the source data into card
format. The machines are slow and costly in staff time.
An average speed is 6,000 keystrokes per hour. One
article states that no new system should be designed
around keypunch machines.4! The use of punch cards
for transaction records or reentry records still does
have merit, however. The card reader usually is used
as a remote batch terminal and, as described earlier, is
a low-speed device. It can be used for input only. The
sard punch must be used for punch card output. This
use would be limited for mass storage or reentry

documents, such as those used in serial and circulation

3

systems.
Paper Tape

For converting source data to machine-readable
form, paper tape punches like the Flexowriter are just
as, outdated as the kéypunches. (Paper tape is some-
times combined with Teletype units; this will be
discussed later.) Paper tape does not have the transac-
tion or reentry capabilities of punch cards and is not
human-readable. The readers are faster than many
card readers (2,000 characters per second for the top of
the line) but* afe still considered low-speed devices,
Paper tape can handle-upper-
ters but must use shift codes, which slow down
conversion and make software more complicated.
Paper tape punches driven by the computer are suited
only for mass storage or for interface with other

systems.

Key-to-Magnetic-Medium Stations

The two main types of key-to-magnetic-medium
stations are key-to-tape and key-to-disk stations.
There are now key-to-cassette-tape units and key-to-
floppy-disk units. These stations can be used as
standalone, independent units or in a multistation
configuration with a shared processor. They operate
offline from the host computer. The input data are
gathered and ghen read into the host system in a batch.

41 [Jan M. Bowers, ed., "Small-Scale Computing” Tt Time to Ger With the Futre, Fan 2 Dat
v, Handbook of Data Frocesting for {abraries, p 2 See alao Bowers, "Bl

*2 Hayes and Beo
*Hource Data Automati
43 For a thiscusion of source data eilry, e Suefel,

Part 2, Mine-Afiera Syitems 11 June 1976y W4l

49
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and lower-case charac- -

-,

wf o5

shauree [lata Automation, Partd,

area of arranging da

“assigned to each item (e.g.,

* The data from these two source documnents are reac
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These stations can be used for key-to-mass-storage-file
purposes if their output is compatible with the system
mass storage device(s). Multistation units feed the
input into a single storage medium (e.g., tape or disk).

Because input generally must be sequenced before
or as it is entered into the host system, multistation
key-to-tape units are not aj efficient (it is difficult to
control the input from the various stations to achieve
the proper sequence) as multistation key-to-disk units.
Originally called keypunclr replacement equipment,
key-to-magnetic-medium stations ha¥e many more
capabilities 7than keypunches, They perform such
functions #s error deletion, editing,’ formating, and
merging few and old data. When the shared processor
station key-to-disk unit is a microcomputer,
éieﬂgfmgd’ especially in the -

in a mult
more functions can

-into formats: positioning,
generation of blank or skip fields, left zero filling,
duplication, and code CONVeErsion.

Transaction Recorders

A number of devices are used to capture data at the
source or point of contact.43 They make use of already
prepared material, although not all can be called
reentry records. A light pen that reads bar-encoded
(“zebra”) labels is one example. A unique number is

projector) and is recorded in a machine-readable file
that is part of the data base. The numbers are
expressed in unique patterns that are printed on labels
affixed to the items. To record a transaction, a light
pen is passed over the label and the pattern is
wranslateddinto electrical impulses, which are matched
against a reference table. The number is then trans-
mitted to the mainframe for processing. One available
optical-character-recognition (OCR) wand allows

_online OCR data input from source documents (or

labels) printed in special optical-character-recognition ’
type.

Some data collection stations read reentry records
and combine the data to create transaction records.
One type is the badge/card reader used in circulation
systems, The patron’s badge is prepunched with a
user's number, and the book ‘information on an
already prepared punch card is housed in the book

and transmitted along with any preset or manually
keyed data. Several models have different capabilities
try,” Modern Data B (June 1975): .

Ie Computing: Pant 2,7 pp. 43-49, and Malcolm L. Stiefel, ed.,

" pp 1043, and Bowers, +Small Seale Computing; Part 2. pp. 43-49.

order, book, or movie .___
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- usually limited to upper-c
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and levels of sophistication. IBM produces a number of
these units, including the 1031, 2790, and 5230.
Printers ‘

Printers are one-way (output only) devices.# They
provide human-readable hardcopy information, often
in batches. There are many variations of techniques to
achieve printed output; each has its particular advay-
tage in cost or quality. Ther¢ are also many variatia&
in the fonts of the printers. Not only is the design of
characters quite different, but the selection of symbols
available also varies. For example, some printers
cannot display lower-case data and gnost  cannot
display the diacritics required in library applications.

There are two basic types of printers: impact (where
ink or carbon is caused by pressure 10 adhere to paper)
and nonimpact (where electrical or electrostatic mech-
anisms are used).#" The simplest impact printer is

" the ‘serial or character printer which is basically a

computer-operated typewriter. The characters are
printed one at a time, and these printers are very slow
(10 to 180 characters per second).

Line printers are so called because they print an
entire line at a time instead of a single character. This
is accomplished by using multiple print “heads” or
elements. A drum, or, prigt, wheel, printer is composed

positions in a line.8 For example, if 120 characters per
line were possible there would be 120 rotary print
wheels, each with all the possible characters, each
capable of rotating independently, and cach with its
own hammer mechanism. At the time of printing, all
120 print wheels would be positioned to represent the
data to be printed in the line. These devices print
about 150 lines per minute. Because of the inherently
limited dimensions of a drum wheel, these printers are
ase fonts only. Further, the

print is generally of lower quality due to poor
alinement (the lines usually wave).

Chain, or train, printers generally provide the best -

print quality at the highest speed.?’ In this type of
printer, the print mechanism has a continuous chain of
charactérs which rotates between the ribbon and
hammering mechanism. The number of hammering
positions determines the number of print columns that
may be displayed — most commonly there are 132

#* For information on prinung and printen, sce Irving L Wiesetma

/

/ 43
/

characters per line. Asa character passes in front of the
hammer for the column in which jt is to at pear, the
hammer is activated and the character/is pressed
against the ribbon, leaving the impreséion of ' the
character on the paper. . /

Because chaiw printers have separat¢ harmers for
each column of print, it is possiblg to increase the speed
of print by increasing the availability/of characters on
the chain. That is, if the chain contgins the complete
set of symbols a single time, each hammer position
potentially could require a complete chain revolution
before the character it requires would appear before it.
By increasing the chain to two complete sets of
symbols, the maximum nambef of potential rotations -
is reduced by half. .

There are limits on the physical length of the chain
which limit the numbér of ‘complete sets that can be
placed on the train. Also, the number of symbols to be
represented affects the number of character sets and
therefore the speed. Printers with limited fonts are
faster than those with more extensive fonts, Typical
printing. speeds for minicomputer chain printers are
100, 200, 300, ar’xtlf}DD lines per minute. Speeds in
excess 0f 1,100 lines per minute generally are limited to
large=sc§le computers,

Impact matrix printers use rows and .columns-of.—. -

wires, the tips of which compose a matrix of dots, to
construct the print images. Each ¢hagdCreNis_pepre-
sented as a specific arrangement of dofs, produced b
extending the appropriate wires in the matrix agains
an inked fabric ribbon to print the characters
paper. Common units have 120 characters per line add
print at a rate of 500 or 1,000 lines per minute.
Nonimpact dot matrix printers commonly use a heat-
sensitive print head. A matrix of dots composes the
characters. The dots are produced by electrically
charging the wire tips, which darkens a special heat-
sensitive paper, leaving the outline of the symbol.

Interactive Man/Machine Interface Devices

Interactive man/machine interface devices are a
class in themselves in that they must meet certain
requirements. An interactive terminal must handle
means for inputting information and displaying infor-
mation back from the mainframe almost immediately. _
To be interactive means to be under direct control of -

v Pnter Technology and Iis Future; A Printer Primer,” Madern Data {November 1975):

33-42;: DaM. Bowers, ed., [“Computer Printen) Manufacturem' [ata,” Modern Duata 8 (Nuvernber 1975): 43-45; Dan M. Bowers, cd., “Printers and Teleprinters,”

Mim-Micra Systems 10 (January 19773 30 54,

"4 Hayes'and Becker, Hamfbook of Data Procesving for [ibrares, [URALR

M Internavional Business Machines, Student Teat Ingenfuctnm in THAL [hitg By
Technical Publications Department, 48), p 97

A Ihid, p 58

worring Svtens, M ed (White Plains, NY Internanunal Business Mackines Corp,
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the CPU. To be online means that the transaction is
going into the system and being processed at that time
(as ‘opposed to batches of transactions gathered and
entered later). It often means being in a time-sharing
environment with multiple users.

To be conversational means that a dialog is being
executed between the man and the computer programs
— questions are asked and answered; prompts are

- given to aid and control the input; errors are detected

and corrections accommodated on the spot. As a

_group, interactive terminals are not suited for high-
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volume capability — for either input or output. An
individual} one-transaction-at-a-time piode is the most
common and most efficient.?8

Keyboard/Printer Terminals. The most common’

interactive terminal, and indeed the most common
peripheral used on minicomputers, is the Teletype.?®
The Teletype unit is made up of a keyboard and a
typewriterlike printer.59 The keys print in response to
the manual keyboard or on signal from the computer.
The Teletype is a low-speed device that performs serial
data transfer (one character at a time) with full or half
duplex transmission. The speed is 110 BAUD for the
transmission or 10 characters per second for printing,
The input rate is limited by the speed of the keyboard
operator, which averages about four characters per
second. The Teletype controller converts the serial
data into parallel for transfer to the CPU and back
from parallel to serial to transfer data from the CPUto
the Teletype. .

Teletype units come with various options. Some are
equipped with punch tape reader/punches, allowing

buffer-type input, which can increase the rate of input .

and allow offline data preparation. Some are equipped
with faster printers, such as ball-type Selectric printers.
There are other manufacturers of keyboard/printer

terminals, and their units vary in options, functic
speed; noise, and cost. Some arc pnrtszlﬁ and are
equipped with acoustical couplers to allow telephones
to be used to connect to the mainframe. Some use
cassette tapes for even more sophisticated buffering;
this type of terminal allows a permanent hardcopy
record of the dialog with the system as well as any

4% Hayes and Becker, Handbook of [hata Frogesoing for Libsaries, | W0

 For a description of and discussion on interactive wrimnale for Lhrary wse, see
tart 1, Onfine | (January 19777 11, and Mark 5 Hadwin

Online Interactive Use;
“Printers and Teleprintens,” pp. 10-53 .
80 Rarden, Mincomputers & Microcomputers, pp. 61 64

31 Hayes an

Terminal; Parnt 2, pp. 61 -71.

Market and Technology -- Where They Stand Newe,' Mudem Duta 1 February 1976) H %1, Barbara A Reynolds, ed., " Alpha
Wha's Who in CRTs and Where the Market Is Gong,” Adulern f3atg 0 (Alarch 1976) 4 91, Radwin, "Chiosing 3 Tertmna
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formated output product, such as a printed report,
table, stencil, etc.

Keyhoard/Display Terminals. The display for these
terminals is “softcopy,” or images that appear on a
cathode-ray tube (CRT) screen.®! The principle is
similar to that of a television set where electronic
impulses are painted on a screen by a “gun.” There are
two types: alphanumeric and graphic. The alphanu-
meric type uses a matrix on a masksto format the
images on the screen. Only a predetermined character
set can be displayed; some CRTs can display upper-
case letters only, some can display upper- and lower-
case letters and a few special characters, and only a
few can handle diacritics.

In general, CRTs are more flexible, faster, and
‘quicter than printers. CRTs have a great range of
capabilities and sophistication. The simplest are
nothing more than Teletype replacements. They are
character-oriented, receiving and transmitting one
character at a time. [n fact, these CRTs plug into the
TTY control board, and the mainframe is unaware
that the device is not a Teletype. Data are displayed
faster on the CRT than if they were printed on the
TTY, because the print mechanism does not slow it
down. :

The various features or options a CRT can have

include the ability to “buffer” characters into blocks
for faster, more efficient transmission and the ability to
display an entire page at once instead of using the
wgeroll” method, which displays one line at a time from
the bottom of the screen up (pushing the top line off
when the screen is full and-a new line is displayed). A
CR'T may have a cursor, or special symbal, that may
appear as an underline, a reversed image character, or
other symbol superimposed over: a. line position that
indicates the current apérative.-liﬁsitiaﬁ on the line and
can bedspaced forward or backward to position the
next character to be input. Another CRT feature is a
directional-controlled cursor combined with an inter-
nal memory to perform edit routines such as
|. Character deletion (the ability to delete one or
more characters from the CRT memory)
9. Character insertion (the ability to insert onc or
more characters in the CR'T memory)

Ihe inteliigent Person's Ciunde toClusing a Terninal for
al, Part 2, (lne 1 (Apnl 111775, 61 - 7. See also: Bowen,

tdark § Hiaclwin
CChemming a e

o Becker, Handbook of Data Procesang for Libranies, pp WKV 15 See ale Harbara A, Reynolds, e~ Alphanumerie Display Ferminaly; Part | The CRT

nals; Part 2
{hooaing a

i Dizplay Tent
1" p 1, Raglwin,




terminals or even microcomputers.

3. Character substitution (the ability to substitute
characters in the CRT memory) :
or to move to any location within the sereen in a
format mode to enter data, as with a form to “fill out”

. for_data input- A CRT may also have program-
" controlled use of visual effects such as reverse video,
blinking, and far:gfnund background contrast (high

and low intensity). CR Ts vary in number of characters
per line and number of lines per screen. Some CRTs
have no control functions-at all and are controlled
complétely by the CPU. Some have some control

-functiops that are hardwired (for example, function

keys). Some have chips (RQMs or PROM:s) that have
predetermined control functions. Some have address-
able -internal memory and logic to be user- pro-
raﬁi ed by a programming language.
The CRTs slide over into the category of intelligent

board/CRT terminals have the ability to have an
additional peripheral “hung on’ to them. One com-
mon option is a printer, se that what is displayed on
the screen can be printed on request. Input devices
such as OCR wands or light pens often are combined
with keyboard/CRT “terminals for special applica-
UGHS

—Tntelligent Terminals. The term “intelligent termi-
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nal” is used in many ways. The following are often
called “intelligent terminals”: programmable interac-
tive CRT terminals, shared processors for multistation
key-to-disk systems, and small, single-application
minicomputer or microcomputer systems. For the 1erm
to be accurately applied these minimum characteris-
tics must b(- met.32

. Uscr interaction wnh Ehf lu‘mlrml ll'sle

» Smrt:d program capability

® Processing capability at the terminal through a
user-written program .

® Capability of online communications.with anoth-

cr intelligent terminal .
® Human-oriented input, such as a keyboard

#® Human-oriented output, such as a printer or a

CRT
Intelligent terminals allow some popnt-of-source, or
local, processing. Small files can be'accessed on the
spot before data input. An intelligent terminal can

32 Rnbfnf) Hitchi ntelligent Terminals sind Dhanbuied Prosessmng,”

3 Fora qfntr.l{ 4

Hall-Thuples,” Online 1 L].ln;nrv 19777 1 F 19 For more detailed] dese Fijstising, reler i iechnical manuals such as: Intern
TBM Sysiems Heferenee Libeary (White Plains, MY International Busines Machines Corp., Data

Operating Syiem Hasue Telrcommunscation Aierns Uethod, Ul ed |
Procéuing Division, 196, pp 17

Some key-

45

perform expanded editing functions, and data com-
monly are transmitted to the mainframe only when
completely .edited. Also, .intelligent terminals often
perform the communications control functions, fn:emg
the mainframe processor for other tasks.

Input/Output Connections:

In the most basic minicomputer systems, the peri-
pherals are connected to the mainframe by cables or
hardwire lines because the mainframe is small and
usually located close to the peripherals. Even when the
terminal is in another room, a cable connection can be
made. Theoretically, there is ng limit to the length of
the cable or the distance between the peripherals and
the mainframe, although some devices have maximum
limits. Over great distances, boosters or repeaters are
used to amplify the signals. ,

There are times when a direct cable connection is
not feasible; instead, data gggffmuriications or telecom-
munications are used.33 That is, the connection is
made over telegraph- or telephone-type lines. The
computer signals have to be formated or structured so
that they can be transmitted over these lines, In most
cases, the lines handle analog-type frequency waves,
and the digital signdls must be converted. A modem

{modulator-demodulator) or data set is used to convert —

the SIE;I]ZIIS at &agh end. The transm;ssmn must mat(:h

f_ht: lmc.

The mode of communications can be asynchronous

(start-stop) or bisynchronous (binary synchronous),
and the transmission can be duplex or half-duplex
(vne-way or simultancous two-way communication),

The connection of the lines can be on a switched or -
nonswitched (point-to-point) basis, and contact be-

tween “stations’ can be established through a conten-

tion system or a polling system. The entire data

communications process requires special 170 control-

lers, interfaces, channels, acoustical couplers and/or

modems, proper CPU instruction sets, and special _
systems software,

SOFTWARE

Minicomputer software has been notoriously lack-
ing for general consumption. Until the,last 2 or 3 years,
A limited amount of software was commercially

Compruter Teiswns 7(February 1975): 1L
gn and glisaary on data conmubcatons weitten espe aally for librarians, wee Mark 8. Hadwin, "From Nodes te Modes-Dhiplex and

ational Business Machines, JBA! System /360

€
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available; most had to be prepared for each system

application, System software provided with the equip-
ment was often spasse, and additional modules had to
be purchased as options. This condition has changed
somewhat, but on the smaller systems (such "as
rhicrocompuiters) - there is stll littlg -comprehensive
software available. '

The amount of software available affects the devel-
opment time in preparing an application system. The
sophistication of the system software can affect the uses
of an installed, ongoing system, even though much of
the support software is for use by the program-
mer/designer. ) ’

There are two basic kinds of software: systems and
applications. Systems software is an umbrella term
that covers programmer-support software, assemblers,
compilers, and operating systems. Application software
includes general-purpose packages and the final user-
specific program.

SYSTEMS SOFTWARE

Corey explained minicomputer manufacturers’ soft-
ware, starting with the simplest versions and moving to

‘the most complex.5* He classed the simplest software

as being made up of four programs: the boatstrap
loader, the loader, the, assembler, and the debugger.
The GML Minicomputer Review lists the minimum
programs for a minicomputer as diagnostics, binary
loaders, debugging and utility routinds, and editors.®®
The most basic types of programs are used by the
programmer to make the hardware work and to create
A neéw program. - : -

Program Development Alds

Assemblers 'Y

An assembler relieves the programmer of the task of

coding a machine language program in binary or
octal. 3 The assembler tran:
mneffionic source language program into an object
language program, which is the machine language -

ates a rather low-ldvel

usually on a one-for-one, instruction-for-instruction
basis. The object code is expressed in an ahsolute
address (that is, a specifically assigned memory loea-
tion). An enhancement available for an assembler is

34 Corey, "Canfiguravions and Software,” pp S 27
38 GML, Minnomputsr Review 1975, p Profile-

A Bokhuvse, Mmcomputer Syates, po )

31 Ausrbach on Mimomputers, p 64

3 Fckhouse, Mumcompuie? Systems, p 207

3% Hallingworth, Minwompuiers, p b

w0 Corey, “Configurations and Software, " p 2
ai F;;:khﬂisf, AMincormpuder Syetmi, p 117
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production of a relocatable format or address that can
be loaded into and executed from any area in main g
memory.?? L ' :

Some manufacturers have, ‘as an option, & Macroas-
sembler. For this type of assembler, the user-defined
mnemonic codes for operations represent multiple
instructions in machine ‘language. A macro represents
a formal sequence of coded instructions and, when
evoked, results in the entire sequence being entered in
machine language.®® The length of the program in
memory is not shortened but it does save some of the
programmer’s time. Cross-system assemblers are avail-
able from some manufacturers.3® These .allow the
actual assembly of minicomputer pr@gi;ams o be
performed on a large-scale computer system and then
mounted on the mini for execution. This process is.
faster and more efficient and can save memory in the
60

mini.
Loaders

The computer hardware “knows” nothing — not

"how to use % program, and not even how to accept

input of the program.f! When a minicomputer is
turned off, or powered down, it returns to this-ignorant
state. A hardware device can be used to load memory
with a program, or a software program called .a
bootstrap loader can be used. The bootstrap loader is
used to specify the data to be deposited and the
memory address where the data are to go. [t is a short
program and actually is used to load the absolute or
relocatable loader program, which is a longer, more
comprehensive system pmgram used by the program-
mer to “load programs into the memory locations.
When this loading is complete, the control is taken
over by the regular (i.c., newly Joaded) program. A

. linker-loader or a linkage editor is used to keep track

-

s
o

internally of where the various programs are located in
main memory and allows them to be linked into
modules as required for a total program.

)

Editors

An editor is of value in creating programs. A sct of
command words and the instructions they represent
allow the programrrer (O create a new program (mare
accurately to enter a new program previously designed
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and ¢ oded) with aids and prompts or to make changes

to the program previously written without starting |

from scratch (without rcaésembhng) -One type of
editor is the line editor which allows lines of the source
program to be added, deleted, or modified.62 Another
type is the string editor which allows the programmer
to add, delete, or modify character strings. The most
comprehensive is the text editor which retrieves lines of
text from a file, allows the programmer to correct the
text by inserting or deleting characters or whole lines,
and returns the corrected lines to the file.63 Text
editors are used online in an interactive mode, which is
the most sophisticated mode.
Debuggers

A d&bugger program helps tﬁe:agmgrammﬂr deter-
mine what is wrong with the program. Although the
assembler can check for and detect SYNtactic errors,
logical errors are usually found only when run on the
computer.®! The debugger program allows the pro-
grammer to view the internal processes and conditions
of the computer as the program is run. For example, if
the program stops due to'a fatal error, the debugger
program provides “extensive information about the
state of the machine at the time of the-failure."% An

-online, or dynamic, debugging progrim allows the

programmer to perform the fnllc::wmg tasks 66
1. Starta program
. Suspﬁ-nd its t‘:xft_uti()l‘] at prf-d(termlntd pmms

@

wards and reg:stus

i

program usingeither symbolic or octal code

This is the most_efficient way to debug a new program
or repair problems in an existing program.
# o ) .

Diagnostics

A diagnostics program is used to teat the cquipment
and determine if it is func tioning Lurl”;( tly. It can be

used as part.of a maintenance pracedure or, if.

problems have arisen, to determine if there are

hardware stresses or malfunctions or memory stresses
or problems and to locate and identify th:‘ pmbl: m
areas.

a2 H;l,ﬂirn Alinscomputers &F Murocomputen, p 77
83 Corey, "Canfigurations ane Software,” 3
, Be [“.{khnuf ;\il’llmmpu.{e‘: Sritems, p I
M Caorey, "Configurations and %
8 Eckhouse, Mintcomputer
3 Caréy, "Configurations
M fusrbuch on Amcompruters p 99

Cip 2%

o

T
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. ‘Make additions and corrections to the running =

‘i that it translates a~source language into obj
_mathnﬁ- langfuagf Cumpller langnagr:s are:. i

Utilities .

Utlllty Pprogrdms are programmer aids that ha.ndlc
certain recurring functions, such as87 - .
® Moving data from cards, to tape or vice versa, .
] anng data from cards to disk or vice vgf&a
® Moving data from tape to disk or vicé veisa . ,
® Moving data from cards, tape, or disk¢to the
printer. '
These programs generally perform such mutlm: Dpcra—
tlr;:m as mgvmg, pnntmg (hstmg), or dumpmg data,
remgmtmn “of spe::;fn: file fc:rmat For Example an
80/80 listing is one in which data on 80-column cards
are printed as punched. The programs also perform

"general system maintenance, such as disk space

allocation, system utilization accounting, and con-
struction of program libraries.

Subroutine Libraries

Some small programs or subroutines are written to
handle mathematical functions and are called up or
linked to the application program as needed.®® The
comumon ones for minis are for fixed-point arithmetic
(multiply, divide, double precision), floating-point
arithmetic, conversion of data formats (decimal to
binary, fixed point to floating point), and trigonomet-
ric functions, These are especially important in minis
because they ‘enable software options to rr:place
unavailable hardware features.

Compilers '

‘Although a compiler'is definitely a program devel-
opment aid, it is not a requirement of a support
software system. A compiler is similar to an assemhbler
ect, or

IRAN BA‘?IL, and (‘DEQL Eanh is de;s;gned_fqr a

certain area of application;: FORTRAN is d&S’ign-*:d_;

for scientific applications and any other area requiring
high-level mathematical computations; COBOL is a
business-oriented ‘language and handles words, text,

étc,, with great input/output and file format flexibili-.

ty. Some manufacturers have created their own high-

. W
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3 ¥
- level languages and compilers to best suit their own
" “equipment (for example, DEC's DIBOL). ’ '
'Each language has a sct of standard words or
instructions that represent common functions or rou-
tines — these arc similar to macro-assembler instruc-
tions, Working storage control. is handled by - the
language conventions, as are file definitions ‘and file
handling. Compilers ha\fe checking features to diag-
-nose programmer: crrors in language usc, includiﬁng

i

errors. in both scmantics (meaning) and  syntax.

(form).® Error messages arc displayed so the program-
mer can correct the source code and the program can
" berecompiled inta executablé object code.

Compilers_are used in scveral modes. The source

©, program. can be compiled once and stored ready to
exccute. The source program can be compiled and
ﬁhen.vigﬂmsdiatzly}cxtcuied (this is called compile:and-
- 'go). Some Eompilcrs‘hrc iCUtEE’ interpretive mode,

3

where_each statement is individually exccuted. ('This - g

mode is typical in conversational language compilers.”

A common interpreter is in’ BASIC specifically de-
' tive programming. ) Compilers tak

_ signed for inte

space .in main memory and use main memory as

working_‘atér;ig:: while executing. Some compilers can _

be used only on CPUs of certain minimum sizes. One

source states that BASIC and FORTRAN compil

require a.CPU with 4K to 12K memory, while 27

COBOL compiler requires 8K to 16K memory. ™
‘When compilers remain resident in memory at all
times, a system dcsignér must allow additional memo-
ry for the.other programs and data, or the memory
would be compiler locked (bound). As stated carlier,

compilers are not necessary for systemy. Without a

" compiler the programmer could code the programs in -
[ T ¥

assembler language. More effort would be required
_ (more lines of instruction, more: file and memory

location control, and less subroutine use, as well as

more programming expertise in grepieral ), but often a

more efficient program can result with maximum use

hat specifi

of the CPU and main memory for t

_ app!i::;tiun,, )

% lhid,, p. 6.
1 (ML, Mimicomguter Review 1975 py: ioble Prufile-4
T Carey,"Configgurations and Softwiie,” p 24, and Hayrs aid Beo
: Foormore information on DBMS, see: [ lata s for the Mini User
3 U5 Uivil service Commision, Hureau of 1 ng, ADE Belame
e nd, p F-b ,(Mimtugr':{phrd.) : S
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Flle. Management Programs
Another class of programmer support software is
invalved with a slightly higher level of data processing
‘of a recurring nature — the basic opecrations and
management of files, These operationy include build- -
ing or establishing a file-(including definition of file
formats); manipulating files and parts of files, such as
- combining files, splitting files, adding or deleting parts " -
of files; maintaining files (including adding, changing,
and deleting individual records 2s a result of transac-
tions); scarching files to rétrieve ggetified records or
ficlds of data according to requﬁ:sﬁritzria phrased in
Boolean form;_and sorting files by specific elcmmt(s%
within the records, using specified sequencing formu
las."t “These operations are written in separate pro-
grams to that a programer can usc one or several file
management Programs as required-for the application. '
The most comprehensive file management program
package is .called a’ data base management system
(DBMS).” It cavers operations such as™ -
e Iijterface. of all’applications to an organizational
ase ; ‘ :
rig and maintaining files; s
retrjeving, sorting,-and routing datafor.

applications; _ ‘ .

Managing and maintaining data files;

e Generating and formating utilization reports;

e Providing for the integrity of the datain the files.
Dita base management systems are used for complex
applications with many files and file structures and .

. many users. L ' :

" Operating Systems
~~ Operating. systems g0 beyond piggram -support
programs but are ot applications piograms. In fact
operating systems allow application programs to be
exccuted cfficiently on the computer hardware.” An -
operating system is not mandatory; the system can be
operated manually by the user, but this is not very
efficient. -An_operating system is a software package
‘that provides support in the areas of program coordi-
nation, device communication, and internal and -
auxiliary storagé organization. “A complete operating
system _ perforfinagll  functions required for pro-

“ker. Handbwk of Data Procesing far _I.l;[itrji“}ﬂ, fr- 206,
ar-Afirn Systemz 9 (June 14976): . ~
nt Training Center, "Managerent [ntreduction to Autemated Data Bases,” Washingron,

10, . o

[ : L. .
some of the aperating systems supplied- by minicomnputer manufaciuters; see: Fhilip G.
¥ | Y  BURF ]

P I i ) 1 A
Stein and Floward M. Shapiro, " That Muakes 0% Racing,” Comprater Decyuans 6 {Nuvernber 1974): #-17.
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operator’ (o request paramclcrs or to report status;
loads, links, and sequences: programs for cxecution;
amgms I/C) devices to programs; performs all I/D

' operatmna and services mtr:rmpts.“"”"i -

"A ccpmpleh; operating system requires a mass storage
device to store programs and data, and cach type of
mass storage device requires its own specific type of
ﬂperatmg system. Thus we have casseite tape operat-,

~ing systems (CTOS), tape operating _systems (TOS),

disk operating systems (DOS), and virtual (memcﬂ‘y)

operating systems (VOS or V§),

- The heart of the operating system is the supervisor,

or rnomtnr, a master t:nntrol program that remains '

resident in memory.™ It is responsible for initiation,
maintenance, and termination ‘of all other programs..

, It processes the cummumcatmns among the user, the

_system, and the many control programs, It also acts on
monitor calls, validates' and transmits 1/0 calls to
device handlers, supervises data and file manipula-
tions, and provides error diagnostics, A main service
‘provided by an operating. system is file maintenance,

_ especially in the area of creating and maintaining a -
~directory that contains the location of all the files .

~“currently used by the program.’? It also protects files

so that data are not destroyed inadvertently, :
Operating systems are organized dlffcrently and
' function differently m::nrdmg to the mode of opera-
tion.
1. Simple executive, single process. Thiskind uf system is
cl\:s:gncd to handlc thf: pragrarn mtcrrupts and

user,

2. Single batch," Batch processing. is a tc:hmquc in.
.which jobs are E()"t;r:tt;d and grouped before
processing._A ‘single batch. operating system links
serially the functions or programs required to

*_perform one. entire procedure for onc user. For
‘example, to update a serials holding file, a rcad
-program, a sert program, a file maintenance
program (to update the file), and a print program

may have to be used sequentially. The single

batch operating system would handle the execu-
tion of these programs wuh little human mtgrve:m
- tion.

" Huﬁbufin mVHlmfnmpum p. b(j
78 Eckhouss, Municomputer Sysion.s, pp. 2 37-8.
1 Augrbach o Minicomputers, p.G1. :

grammed system .control, It Eammuﬁ:ﬁtes with the

49

3, Multiprogram batch. This Dperatiﬁg sya_tém allows ~

several jobs'or more than. one batch 'stream to be
run “at the same time,” This seerningly simulta-
ncous processing of several programs is produced
by the operating system's ability to transfer

_control of the CPU between programs. For

-

Jjobs or programs. Rather, the jo

cxample, when one program must await the
completion of an I/O request, the other program
can be executed by the CPU. Additional sophisti-
cation is achieved when an operati ng system has a
feature for “quantum” or time-sliced program

execution. Time-slicing invalves cstabl;shmg a

fixed quantum of time forthe execution of each
program, and when the quantum expires, the
operating system transfers control to a different
program already residentin merory. 7

Online  interactive®® The essence of an online
environment is that the input data enter. the
computer directly from the pointof origin amd/or
the output data are transmitted directly to where
it is used. Processing occurs in a single transaction
as opposed to being deférred and gathered with
other transactions to be processed in a batch, This -
process requires the operating system to perform a
different kind of control and sequencing, because
there is not ‘always a predetermyined. sequence of
safe determined
by the user at the time of input or during

. processing through a conversation or dialog.

Time-sharing. This process allows multiple users to
share system resoprces in such a way that cach
thinks he is the sole user. Time-sharing combines

" thesmultiprogramming concept with the onfine

interactive mode. The computer handles several
Jobsinadynamic state by jamping back and forth
between programs as required. A time-sharing
operating system is made: upofa sophisticated sct
of control programs.“‘to handle the sharing of
systern resources, the time-slicing, the storage -
allocation -and program relocation, and the basic
servicing of the users, besides the types of opera-
tions m:)rrnally associated with an. . .operating
systemn.’*81." : ‘

I [atroduction s Minicomputer Netveorks, (Maym\rd M;Lﬁ Digital Equlpm:mmeumlmn 1974), p -2,

7 Frkhouse, Minicomputer Sysiems, p. 247.

.. ™ International Pusinem Machine, Dub: Procissing (-(u:xurje, M oed ( !‘uﬂghkrepaxe N.Y. lnternallam\l Busines Msthmt& f‘urp, Programming Systeins

Publications, 1971}, p. 71.
A1 Eckhouse, Miniompuler Syitem 2 p- 247
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' APPLICATIONS SOFTWARE '~

“To the user. of the computer system, the only

software of interest is that which allows his data to be -

procesied to accomplish his or her objective. T his user-
specific, application-oriented software s developed
through the use of the systems software; and made

 functional by means of the operating system, but- the

success of the project depends on the responsiveness,
efficacy, and efficiency of the applications software

“isell, - .

f\;pplicaﬁéns software is the end of the systems
analysis/systems design/systems clevelopment process.
The flow charts and decision tables become more

“specific to the application, until a programmer can
take the material and write the actual programs. The.
_analyst/designer will have determined the hardware

configuration, the system specifications, the files and

_ file structures, the operating mode, and the system

software that can be supplied. The programmer then

uses any or -1l of these to write and debug the final .

module. _ .

Sometimes_ it is more cfficient to basc the final
module on a general purpose software_package that
can be purchased ‘from the manufacturer or an
independent software vendor, These packages vary in
what they cover and to what degree they cover the
function, There are total, comprehensive data base
management systems such as T OTAL, and there ar¢

business -application packages that provide 80 to B85
percent-of the programming with the remaining 15 te

20 percent to be done by the user to achieve a usér-
specific module. There arc also expanded packages for
text- processing, search and retrieval, and data commu-
nications. The programmer must decide if and when a
general purpose package is useful '

" “Another option” is the usc of a gomplete, turnkey

applications package that can be purchased. A special-

purpose package requires the user to provide only his
own format details and information. The problem, is
locating a module that meets all of the system

specifications for the user's needs.

CONFIGURATIONS

As stated previously, the specific components of a

minicomputer system arc determined by the applica-

tion. Four main types of configurations are appropri-

“ate for the library environment: a network node (often

an intelligent terminal), a data cornmunications node;

~ a-data collection station, and a standalone station.

v

[ .

« MINICOMPUTERS IN FEDERAL LISRARIES

In general, an intelligent terminal as a network
node. has a small main memory and a CPU with
limited power. There is Jittle need for mass storage.
The display featurcs are impdrtant, as are the commu-
nications capabilities; data transfer rate, protocol, and -
mode (duplek or half-duplex). There may be a
requirement for hardcopy output. The systems soft-

ware can be limited if most of the control is handled by

the network. ; o

A data communications node has little need of a
man/machine interface but will probably control
many 170 devices, both terminals and other compu-
ters. The CPU and the 170 controllers must be
specially designed for communications control, as must

" also the systems software. There is little requirement -

for mass storage.

A data collection station can be an intelligent
terminal or a larger unit controliing multiple stations.
The unit. must- have enough main memory,, in-

~ put/output controllers, and CPU power to support
_multiple §tations, and it must have some mass storage. ~
The need to output data in machine-readable form

‘may requite special devices or a communications

hookup. ‘Thie input method must be fast and efficient -

to handle both initial entry and error correction.

" A standalone systemn generally requires a balanced - *
 set of compénents and software to match the complexi-

ty or sophistication of the application.

CLASSES OF MINICOMPUTERS

The range;ni_‘-;qui@mént and of features available

 allows almost unlimited patterns or* combinations of .

components. To provide a frame of reference, five

iclasses of minicoimputer systems have been 'developed..
They are designed to proyide support to librarics with

applicatlons ranging from simple t6 complex.

"Class I minicomputers aré little more than intelli-
gent terminals used for data collection, This conligura-.
tion can do liftle more thi n'capture the data and write "
them out in the same form. [t has no ability to
(fot example, to sort or update files

manipulate data

by resequencing or merging). The CPUis simple, with .

8-bit words and an 8K main memory, It can handle .
only one user and only two input/output devices: one

mass storage device, such.as paper tape or a ‘tape.
, cassette, and one man/machine interface device, such
" 4s an unbuffered CRT/keyboard terminal - or a

Teletype with a paper tape unit. Little software is

_provided, only an assermbler and a BASIC compiler.

B
u’; . -
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Cllau 1§ mmlcﬂmpu(cm can handle morc general
- applications for single users. Mampulatmn capabilitics
include tabulating or aummui;mg data from specific
ficlds in the records of the file; scarching and printing
data; and outputting in the same seqence as on the
file but with the data reformated if desired. No sorting
id possible. The CPU has cither 8-bit words and up to
64K main. memory or 16-bit words with up to 32K
‘main memory. The: 1O control can handle both
pmgrsmmcd 1/O and DMA. Three 170 devices can

#'be supported: usually one man/machine . interface °
device, such’ as a huffered: CRT or a° Teletype and

pﬂntcr, and 1wu masi storage device drweq This class
“of minis can ‘operate sequential files with paper tape,
punch cards, tape cassettes, or magnetic tapes; or it

- can operate a direct-access file on a floppy disk (with

up to two drives) The only communications lmk
possible i3  diréct line toa host ¢ computer. The support *
software is somewhat mor¢ complete than that of Class
I; the operating system’is either a simple executive,

_ smgle -process system that must be totally attended, or -

a single batch systegn'in which one job stream can be
computer- -contralled. The Gperating systgm type de-
_.__pends on the mass storage device, ¢.g,, tape or diskette.

" The compiler can be for BASIC or FORTRAN.

Cla.ss I, rnm' amputcm are! gcﬁnral‘applmatmn :

multlplc batch Dpcriltlcms The prucc-:amg can handlL
sorting and any other manipulations possible in -a
batch mode with a quite large file t:apamty The CPU
. has 16-bit words and up to 64K main memdry. As
_many as. clght dlf&:rent 1/O devices (or dc\!mu zmd

i

. COBOL. The system snftwarc would be a
. forplement:

Lo

8

drives) can be-supported; and concurrent communica-
tions are possible with a host computer over. 4
bisynchronous line, Mass storage devices can be’ tapi:
casseltes, magnetic tape, or floppy disks. The operating
system would- handle mulupr@x:@smg for distributed

. hetworking. -

Class IV m:mcamputgm mtrodum: interactive pro-
cessing for multiple online users with a single applica-’
tion. They offer great versatility in manipulations such
as. sorting -and searching., Users' can be" remotely

~ located’ because there: are four to-cight asynchrenous
“lines,and the software” ‘necessary for controlling the
telccnmmunlcauﬂngfj’hc CPU has 16-bit words, and
. the main memoty is either 128K real memory or 64K
virtual memory. The input/output controller includes
~PrO, DMA, and a multiplexer. The mass “storage
devices now: can include disks (fixed-head platters,
ovahle head disk cartridges, or disk packs). The
oper| ',tmg system will probably be DOS (if the big disk -
devices arc used) or VOS and an online, interactive
* type; The compiler can be for BASIC, FORTRAN, or t
cgmpit:te:

“Class V_minicomputers are th cflargest; most saphts-{
* ticated systems. They can handle-time-shafing for
- multiple online users. They have large file capacity
‘wand are very powerful. The top end of.this class .
‘overlaps large-scalé computer ‘classes. The CPU has

16 blt words ;mcl 64K virtual m::mury Thc ﬂperstmg

system software weuld pmbably mﬁludr‘: a daia base
management packggrz .



CHAPTER FDIJF!
MINICOMPUTEBSNLIBRARY APPLICATIGNS o

SYSTEM SELECTIOM THE
BRIDGE _ o

7 With the vangty af minicomputer comparnents,
designs, and features to choose from, how does oné

-1 select the proper system? Selection must start with the
specific ‘application and its requirements. A hridge

~must be built connecting the specific requirements of a

library operation with the detailed -specifications
pn:par:d for.an RF‘P or a contract. Thm bndge mu'st

bEcaus: each lxbrary g requln:mcnts d:ffé:r fmm thmg: '

~of others. Every bridge is supported by five columns

— vf-_(Tablcwll) -(1)-design characteristics, (2)-hardware.
- impacts, (3) software impacts, (4) llbrary -system

- specifications, and (5) the specific class of minicompu-
‘ter required. The following sections ‘describe th§
process of erecting these columns.

TABLE ll—-Dtng‘n Model; The Bridge

Gnlumnl “Column 2 C‘.almnﬂS “Column 4 Column §
Hafdwam S;ft;va;si 7L|br:;;;riif(:ia£a éi 7
Ampacts  Impacis®  Systern . Mini-
o - Spfcnh computer -
ﬁauum’ ) .
COLUMN ONE: DESIGN |
CHAHACTERlSTICS -

In lmkmg ata p-nt::nn;al i’mﬂli:ﬁmputcr applmatmn
(or even aummatmn in g::neral) the first review must
be in conceptual terms that lgrmrc the %pﬁufn: tasks

_ involved.

" The design cha*rattt:nstms of a: Sy‘ih‘m can be broken.
down_ into six categories mhxth are not ncx:u;mrr ly
discrete: -

= . @ Means c-fmpu(tmg T i
® Types of putput products _ .
@ File structure and size ‘ .
® Transaction/volume =

ERIC
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* TRANSACTION/VOLUME -

. Apphcatmns i;haractcnsucs .
- Interfaces to other systems,

These design characteristica are not definitive. Not all

-will be of interest in all applications. The categories
represent, however, the kinds of considerations that
arise in system design. Table 12 lists thes«: cnnmd:l?&‘

tions in detail.
TABLE ii‘sDenign Chiﬂdcﬂlﬂﬁ!

MEANS OF INPUTTING
. Matureof the data
alphanumeric
* upper and lower case
special characteriatica
One-way/conversational input - -
Combinations of input devices - *
Location of input stations )
Multiple paline users - . o
(jui_mide sources A ' s
TYPES OF OUTPUT PRODUCTS
Hardcopy }
_upper and lower case, diacritica .
special forma requiremenys (cardstock, maltn partiforms, -
multiple copies, etc, )
Display
character seta
size of display
features .
-acrollorblock .
Combination hardeopy and display
- Machine-readable output : S
outgoing eommunieations line
machine-readable form (alﬂmg)

FILE STRUCTURE ANDSIZE
. Structure :
sequential
difect access
Size .
large number of characters
nurnber of characigr required at one time (onling) -

3

Expansion and growth
Peaks and pressure points of activity
Response time

%, ”I
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. Tamz 12-:Design Characteristics —Continued
APPLICATIONS CHARACTERISTICS )
Sorting/data manipulation,
nature? numerie or bibliographic
wriount (number of records) ;
Searching ’
bateh o '
"Roolean logic e
free text '
niimerous Access points -
ofline interactive
. . Booleanlogic
free text i
numerous acceis points
multiple users :

~ lightpen, badge reader, OCR acanner, cte.
Remots accoss: ]

o Response time (onlinc)

Q
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" {NTERFACEWITHOTHER SYSTEMS - | l _

Offline interface . . [
Onlineinterface '
. Links to multiple systems

v

“Means of Inputting

. The input toa system involvesgetting the data from |
its source into the computer — from human-readable ™ iy to a group or batch and then re
form into machine-readable form. This is where the ’

‘humin interfaces with the machine. The real impact

of any automation effort is felt here first and cannot be.

eliminated cntirely. The best that can be donc is to
make the means of inputting as efficient as possible.

Input in its larger sense includes the entire data
handling process: data capture, transcription, keying,

verification, error correcting, and sometimes transmis- -

sion for processing. It has been estimated that up to 50
percent of a data processing budget can be involved
with data handling, This proportion is truc for the
library also. Cox, Dews, and Dolby wiote that “in a
- compuiter system, the most time-consuming and cxpen-

sive single operation is probably the original prepara- *

tion of the data in a machine-réadable form.”! Ways
to reduce the costs include reducing the amount of
manual handling and rchandling of the same data,
‘increasing the case of both data "keying” and data
editing/correction; and increasing the-speed of data
_ “keying,” “reading,”, and “transmitting.”
Altention must be given to the. impact of the
inputting on the computer system as well as the impact
" on the library staff who must- perform it. Sornetimes
the two areas conflict, and compromises must béd made.

5,

MINICOMPUTERS IN FRIWRAL LIBRARIES:

MEANS OF INPUTTING
@ Naturc of the data
@ Onc-way or conversational input "
‘@ Combinations of input devices™ *
@ Location of input stations’ ~
@ Multiple online users
@ Oussidesources *
Library data are quite complicated in data process-
ing terms. They are mainly alphabetical with requi}cf

ments for upper and lower case, special characters such -
as diacritics, and different type lonts such as bold, -
light, and italics. Hayes and Becker point out that in-

the library a number of major categovies of data can be
compiled: management data, circulation data, cata-

loging/indexing data, selection/acquisitions data,and.
textual data? Analyzing the nature of the data -

involved in the new system may dictite the use of some
cquipment or militate against the use of other devices.

“One-way input*involves transmining data to the '

computer without receiving: Vtraﬁsmi_ss;ion back at the

time of input. One-way input generally is used with’

batch processing. The initial data conversion docu-

__ment is prepared offline, and the data are gathered
ad or entered into the

sysiem as, high:volume input. Another form of one-way
input is the use.of a light pen to read bar code labels in
an online mode’ Although a light is often uséd to flash

\ anindicatioh that the data were received, this method

" is basically one-way as opposed to conversational.
" Conversational input is a featur¢ offan interactive
processing mode. Input often is in the form of a dialog
‘between the user and the program. Questions are
asked and answered, display forms are filled. out,

problems are noted and corrections prompted. This-

type of input requires a device that can handle' two-
way' communications — both input and output. This
method can case the editing and’ error-correction

 problems of input, but it is slower and in:some systems-

ties up the CPU. I the volume of input is heavy, it can
bind up the systemif precautions ar nat taken. - -

Sometimes applications call for the use of more than:

one type of input (for example, a light pen plus an
interactive terminal for circulation, A catd reader for
" recntry records and a key-to-tape station for a serials

system, of a magnetic tape reader for MARC I~

' cdistribution tapes- and an intelligent terminal for
cataloging input). Each devicg isused one at a time,

i N 8. M. Cox, J. D. Dews, and J. L~ Dolby, The Compuier and the Library, The Roteof che Computer in the Organization and Handling of Inforriratttvs i Libranes (Neweaslg

upon Tyne, Eng. Univensity of Newcastle upon Tyne Library, 1966), p. 18.

[

1 Robert M, Hayes and Joseph Becker, Handbook of Duta Processing for Libranes, 2d ed. (L Angeles: Medville Publishing Co., 1974), pp 278-9.
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but the fact that there Is more than one type must l:x-

*cunalden:d o A R

’ also must be considered. If the input is handled at a .

The physical locations of the various mput stations

pmnt next to the mainframe, one kind of connection is

‘proper. If it is: ‘handled at a remote location, more -
. sophisticated connections may be required.

If more than one uscr'must enter data at the same

:time, the system must be designed to handle more than

e
£, #eoar

! whrsnev:r pmsxblz

“or by another computer system. The form of the nu\z‘:t

one input line, This preblem occurs in the online
interactive mode ‘and is really a sophisticated require-

*ment. From the user’s standpaint, however, it may hc

the key to a truly useful system.,
Because of the time and expanse involved in data
mnv:rﬁinn

Input may be in an inmr
cpmput;r ‘to-computer, or an offline, read-on- rt:qu:qt
:nwronment . '

Types of @utput Products

-The output prt}du:‘:ts of a computer systcm make the
}'Esults of data processing a available for use by humans

and the amount, fotrat, sequence, frequency, ahd

_permanence’ of the - information supplicd by the ™

computer all have bearing on the system itself. As with
1hputq the spf:t;al requirements of library data must be -
considered in selecting output devices, It is lmpﬂrtam

that the products called for be t}mugh[nut cai‘cfully in

terms of the new system, and that they not be mere
repllcatmm of current manual products. For example,

is there any need for a weekly books- -on-order list if the
on-order file is available thmug'h online, direct access.

4

at any time?
TYPES OF QUTPUT FR()I WCTS
e Hardcopy
¢ Display ,
e Combination hardcopy and dlsplay
N Machmc readable
The best known type of hardcopy output is the -

by-14-inch continuous-form printout prbduced by a

computer-driven _printer. Other types of hardcopy
products are-appropriate for sqme applications: card-

stock, stencils, multipart forms, standard 8%-by-11.

bond stationery, and 2-, 4-, or 6-up continuous-feed

. paper: The quality of the type can be critical. Most

aff and [or
computer-

hardcopy output is used internally by the s
limited periods of time, but such products as

- produced b(mk catalog pdgu and mmlng cards are

ERIC
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.used in onling, interactive systems,

it iq irﬂpﬁrtant to cnter infc)r’m.ltiun in !
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_more pcnnmmm and are used by thr: pubh::, they

require greater lcgiblllty and better esthetics. If Large -
amounts ofl hardeopy output are required, the speed of
the oufput devices becomes critical, The system can bc
output-hound i the devices arc too slow.

Display output (a visual image on a screen) is often
It is usually
combined with a keyboard device as an - interactive
terminal. The display device must match the require-

- ments of the nature of the output data and the
requiretnents Qf' the system ih exprcssmg or f?rmdtmg

that data.
A combination of hardcopy and display output is

“used when. there is a need fora permanent record or a

spcc‘ml hardeopy form in an online interactive system
that uses a CRT-type keyboard/display terminal for
conversatiom, ' /A printer is combined with the
CRT7keyboard und, .sometimes _for simultaneous

~ output and sornetimes as a prmt on-request slave. -

Machlﬁi‘*i‘ﬂddﬁblﬂ output is’ used to al!nw \tw-::

thc. systcm also. s usz‘d to SEnd to Dther systems for
further - processing, such as CC)M production or
phntncmn;mnt:mn, -

_ Flle: Strugiure and Size.

The intellectual content of the system, the data that -
arc input, pft}tmﬁcd,rcﬁ:rcncﬂd mamtamcd created,
and-output, is made up of data elements handled as
subficlds or fields, Related fields are combined into a
complete, logical*unit called a record. Slmjl,ar records

" are combined imo a file. The order of the records'on”’

the file is called the file structure. Common structures
arc sequential, linked, indexed SﬂquEntiaL direct
access, and random access,

The typf: of fille structure selected usually depends
on the size of the file (extremely large files almost
always are mammm&d on magnetic tape and thercfore
in a type of ﬂ*qmentjal structure) and the nature of the -
operations conducted on the file (the kind of posting,
referencing, and updating), A programmer can define
the files as required for the most efficient processing for
the application. There are different types of  files:

- master files, transaction files, input files, output files,
" intermediate files, and refercnce files, One enormous

file can be defined if desired, or a series of filescan be .
defined with no redundancy and.linked into an
integrated data base. The way the files work against
one anothér during processing also must be considered.
In zmy case the files do affect the: cnmputer dc:slgn

i ¥
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. FILESTRUGTURE AND SIZE ' . * required and the hardware cannot accommodate the
- @ Structure AU . changes, an ¢ntirely new system (hardware and
S Beguentiad . T " software) may beneeded. R
- Diect Access o . " The peaks and, pressure points in activities of a
© @ Sixe e system are of vital concern, but they are very difficult
Total nwmber of characters - to deterpiné correctly in advance as far as CPU cycle
Numlwx of characters required at one time  tinje, memory access time, 170 interrupt response
A sequéntial ile can be handled ori any type of maks ( time, etc, are concerned. The pcaks and pressure
* storage dévice, The device selected, depends on such points: must be considered for “the’ man/machine
- elements as apeedl, ease of handling, and cost. Sequen-  interface devices also, The number of lines of printing
tial filea typicalky are used in the batch mode. .  required at one time must be used to compute printing
- A-direct ‘aceeys- file generally is used in the online time based on different printer speeds. The number of
interactive mode and can be handled only on a disk- documents to be keyboarded at any one time must be
. type mass storage unit: floppy disk, fixed-head disk, or  used witha unit time for entry to determine how many
disk pack. : e Lo : ~input units are required for one work shift, two work
. The size of a file can affect the system design. shifts, andsoon. =~ . oo ’ .
_ Although a hardware configuration can be put wogeth- Response time must be considered for all systems. I v
er to SU'ppqi-rl un- epormous file online on disks, it immediate status information is required, the’ batch
* becomes - inordinately and prohibitively expensive. mode may be climinated and an online interactive
Instead, $pyer, but cheaper, magnetic tape is often”  system may be necded. Then, with an online system, |
used. Bach mas worage device has a maximum  response lime involves the amount of time the user
" capacity; and the size of the file in-characters gan be - waits at the terminal for an answer from the system.
dsed to compute the number of mass storage units Somctimes heavy loads-in a time-sharing system can
required. For an-online system, the number of charac=—— -slow-down-response~These-can be-in-the [/Creontrol, .-
~ ters that must be accessible at one time can influence memory access, or processor areas; For example, some
-the decision about which mass storage device 1o use. * systems are stated to, have capacity for eight users, but -
D - o e ‘any morc than' four online at a time can slow -the
. Transactlon/Volume - . . system down significantly. - :

. - . - : ]
- The capacity of ‘a’system, or its total sz, is  -Applications Characteristics.
important of course, However, in many cases a more it S o
. critical conbideration is the peak load atany ong time. ‘What is wanted from. the system? What can the"
For ‘example, it is important ‘to know the total systém do? The answers to these questions are impor-
** circulation transactions per - year, for counters and. .  tant in describing the application the system will serve. -
statistics parameters, but. more important *figures are Thttyp«: of operations to be performed and the nature -
the largest aumber of transactions outstanding at any . of each must be reviewed. PR
one time (for file capacity) and the greatest fumberof . APPLICATIONS CHARACT ERIST, 65
borroweks at any one time (for input device load). . ® Sorting - ' A
TRANSACTION/VOLUME ' i o '® Scarching
e Expansion and growth P ' _ ® Special I/O hardware

-

® Peaks and pressure points of activities ® Remote access
e Response time - L ) ® Response time !
- Although minjcomputers need not have the lifespan @ Reliability
of large-scale computers and therefore do not have, to - If the files require much manipulation to sort the
be installed with a capacity to handle long-range data, this must be considered by the hardware
future’ ‘growth,. eéxpansion 'andggi’;;mh. should be  designer. Also for consideration are the nature of the
considered, Sorne. hardware cdnShandle only one data to be sorted {alphabctic or numeric), and the

input/output device; some can handle only one user at number yof records to be sorted. The solution to the
. a time; some CFUs can be expanded toonly a crr@in sorling problem may be to provide a large amount of
*memoty limit; and some /0O control§ can drive only as working space in which to perform the sorting orto
many as four devices, If growth or expansion is provide redundant files, one for each sequence, and to

Q .

ERIC

Aruitoxt provided by Eic:



Q

ERIC

Aruitoxt provided by Eic:

.- systems procedure, but it shifts to the us

. or the pext county. Direct Iirng

mmcommnsﬁunmvﬂpucﬁmﬂs

_update them, which will mcrezﬂz thc amnum of mass

storage-required.

When, how often, and by what elements the files arc
searched are significant factors in systems design. How
a file is to be accessed must be considered in terms of

-upcratinnal madc (batch or Dnlinc intgraf*tin-),'thL'

or fr:e text); the number of access p()ll‘llﬂ in cach
record, and whether inverted files arc used. As the
choices are made, careful tradeoffs among Systcm cost
and efficiency and user service must be m
example, file accessibility only ithrnug‘h !
vocabulary (i.e., thesaurus)'is a simple

responsibility of editing and assigning*descriptors a,t
inpuit time. Accessibility of the file by any word (c.g.,
free text search method) relieved the user at input Df

“intellectual decisions, but lt requires ,sophisticated

hardware and snftware that are very costly to !mpl(;

‘ment. : o

Sﬂm: applications are be!tLr scﬁ'cd by use of SPE(lell
mput/i;utput hardware. In 4 library, L‘fflLanEy in the
circulation- application may. rcqum: a ‘badge/card .

. reader input- statioppor 4 light- -pen wand for bar labels, -

A serials system may rcqmn: comiputer- -punched 80--
column cards for use ag reentry records. These special
requirements must be stated at the beginning,

. - Access to a system by means of terminals phyalcally .
removed from: the mainframe is’ callgd remote access.”

The unit may be in the next r m, tht; next building,
inections can be used

but over longer °

fﬂl’ some temote access locat ﬂl’l’.

_ distances-the laws of physlt.s pmhlblt the use of direct
lines. Remote terminals ‘at these distances must be
connected by telecommunications lines, and these ~

have direct impact on both hardware and software.
The response time required varies according to the
apphcatlﬂn If critical, response time should be-a
system requirement and .considered an- apphcatmn
characteristic to h-t‘: gwr:n special attention -in the
system design. ' .
Reliability is 3lwf{ys dcs:rahlL in both- rrmnual Jhtl

automated systems. Some apphnatmn% however, imx"

pose stricter constraints on downtime th;m others; il
reliability is critical, it/should be stated asan applica-
tion characteristic. The solution may be an alternative

“manual backup procedure; a duplicate, totally redun- -

dant computer system; or a second s;y'stx:m capable of

-multiprocessing.

- handled by either hardware or sofiware; the ch

57

‘Interface With Other Systems

" Asa system is ,dgéigned‘. other systems in the same
library or agency and in the library community -in
“general should be considered. The ability to interface
with these other systems, whether directly or indirectly,
tust be established if possible, Sometimes the informia-
tion. flow will be one- way, sometimes two-way. (Im-
plicit’ in this concept is the- ﬂxﬂh'mge of data in .
machine-readable form.)
INTERFACE WITH OT HER &YbT EMS
@ Offline ' _ .
® Online ' i
‘. @ Links to multiple systcm:s o
Qfﬂmc interface merely provi o8 n means of trans-
ferring data:in machine-readable form by physically
transporting the medium (i.¢., punch cards, ‘magnetic
tape, or floppy disk) to another computer to be read .
rather than transmlttmg data, dlrc‘;ctly over a cﬁmrr!, '
- nications line; - : : S
‘Online interface allows direct com puterqn comput-
er cammunn;atxcns "The mmmumc;xtmni ‘txchange
can be one- way or two-way, continuous or batch.
—~2Links-to-multiple systcms *is-another way of saying

“distributed networking in which. the processors and

_their operating  system soltware. allow tasks’ and
resources to be divided: and _shared throughout the |
network. 'For example, the file used by system'A
he a part of, and physically located at, systcm B.
Teansfer of data, cgntml of the" manipulation,  aind
control, of mput/c»utput:de:w!its are all shared and
eansferred back and forth as required by the operat-
ingsystems. These functions are technically gnmpllcat; '
ed hut pmmﬁc greatc:r t;fflﬂifllt:‘y .fmd efficacy in the
long run.,

;i

GOLUMNS TWO AND THREE:-

- HARDWARE AND SOFI'WARE

e e e

IMPACTS

When design rzh*iractt;nstws haﬂ- b«:fn reviewed, the
impact of each is expressed in tenms \ﬁf hardware and
software. These columns are murdq:cndcm Often a
hardware device dictates a spe cific software ‘module,
and vice' versa. Other times a chiaracteristic oxa be
ice

resides with the system designer ;and programmer.
Tabkle 13 expresses the typical hardwam and mftgvare
ll‘ﬂpcﬂ_h of the dtmgn character !SHL%. :

—
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T ANLE leDﬂign Characteristics :md Their lmpact;

PUTERS IN FEDERAL LIBRARIES °

' Deiign Chmﬁtrhlim '

' Hnrdwa:: lmpiﬂi

’ s.m:m; fmpac

MEANS OF INFUTTING
Nltur: of the Data
- Alphabetic and/or
Numeric, Upper and
Lower Case, Special

Characteristics,

Gng-way!ignv:r@aﬁ@ﬁ:al.-i -
One-way

Conversational

Combinatioris nl‘ !nput
. D:vlm ;

e

Multiple -Online Users

utside Sﬂuﬁ‘.ta
Incoming Cﬁmmumcaé
“tions Line :

O
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[f'D DEVICE
"Keypubch machines not umtcd
for special charact . but
card veaders can haddl; them.
Ty vary as to what they will
hgmdlf, but moat now handle
upper and lower case with a
h:w special characten. Only
" u few can handle dmcrm@!
mark#.
Tape and disk drives hav: no
limnitations. -

UD DEVICE :
Iaput enly, Ex. kt:ybtmrd card
. veadey, paper tape reader, .-

¢ badpe reader station, light

P’l‘l

T CADNTRQLLLR Must match device.
170 DEVICE . E

- Two-way; output or response -
‘capability, Ex, Teletype or .
CHT/keyboard unit

o CON TRﬂ[ LER. Must mau:h dtvn:::
T 1A DEVICE °
© Ex. cird reader, CRTSkr:ybu;ud
©unily magm:lu: tapg re der,
- light feen, p:xpcr tape r:.l'dgr, .

L et Lo T LR

1400 CONTROLLER
Must consider different speeds. s
“May have one for each type.

CEOMMUNICATIONS EQUIPMENT
““Madem, or data’set, with tele-,

Lﬂiilﬂt\iﬁii:atian lines. LY

IR, 3

Hq!rdunrt ]mta (wnh rcpea(erg)

WOUDEVICE

Twivway, eonversational

. wapability,
COMMUNICATIONS EQ%JIPME.E{T

Moden of data set, ‘withijele-
mmmummunn ‘lines. ’:i
()R '

Hardware lines (with repeaters), ..
COMMUNICATIONS CONTROLLER
- My rcqmrf a pm-tf:ﬁar

(“(‘JMM!,JNR“A TIONS FQUIPM!;NT
Medern ar data set, with t:lt-
oy nication, lm.:s
DR

Hardwire lines (with repegters).

. COMMUNICATIONS CONTROLLER .

“o May kequire a pm-:c;snr';-

;\

\J‘

5

APPLIGATIC)NS SDF'IWARE
Must have necessary transla-
tion tablea to match any -
character .set(s) used.

APPLICATIONS SOFTWARE .
. -1 a higher level language
is used, it must have a
compiler That’ supports”
conversational pmgrarmmng

APPL[CATIDNS SOFTWARE
Scheme or m:hmqu: for .

input varies {(black or
line’ madc, ':hsracl:r or .
, > record ata time). P ar
- SWSTEMS SOFTWARE .- - . "
Must fupport the 170 functions
for the chﬂgr:m d:v,,, 8

SYSTEMS SDF'T'WARE
Must support. telecommunica-:
~ tions fum:tmng

| APPLICATIONS SOFTWARE
Could be alfecied if a single
program is td handle ﬁ‘mltlplt'
usen (as Dppﬁs:d to time- Sy
sharing. .
S5YSTEMS SDF'TWARE.
Must partition memory and I:n:
_ able to handle fultiple users.
Must. be able to handle tele-
mmmumcannm funetions.

= APFLICATIDNS SOFTWARE. .
Possibly a requirement to refor-
mat, May qu\urma bridge
program.
SYSTEMS SOFTWARE
Telecarrununu:anans‘ ‘functions
. suppuﬂ
OR
Simpler tﬁthmqus g.a :mulate ]
terminal. .



llm‘dwm Impacts

!‘Jﬂlg‘n Chu’ldérllﬁtl .

Snﬁwsn: impact-

MFAN‘I QOF INPUTTING— Cﬂntmu:d o
. Machihe-readable Forim - 1/0 DLVIC.L
(OMine) Must be compatible with input’
: (card reader;. paper tape
. B reader, magielic yape reader,
e ﬂnppy dnsk readéry.

TYPES OF QuT PUT PRODUCT:
Hardeopy
: UW' md Lower Case,
Qﬂllﬁ

lfD DEVICE
Printers. Must consider exten-
. Bivenesi of characier set or
flexihility for mlerchangmg
character sets. Line printer - .
«is more flexible than serial
printer. Teledypewriters are -
v upper . case anly.
10 CONTROLLER
Must match,
170 DEVICE . - £
Printers. Must e equipped with .
" a special cargd platen and, card
~ fecd. Must. aveept special forms
: mulupﬂﬁ forms with

Spetial forms require-
mentr Bx. cardstock,
il Hpidt forms,
mulupte copiea .

Drsplay . T M
J . ICE = A
1T unlE or flligu:ﬂ REJd Dul gmt ’
sMust consider: the-character set
available; uswally quite broad.
#Must consider the n:quméd num- -

L -Chavacter Set

Sive of Display -, . .

e T o  ber of characters per line and
w the number of lifies. per screen
: : .. 0" lordisglay. .

o« Features sire 3
: fnrtgmundfh:\ﬁkg?nund dl!play,
& v to reverse wdm, blinki gs’ of- F - 5

Serall or Block- fex whe\h:}%‘ dlipl;ly can. be

“doed it rﬂqw-’:am: fine -at’ a- time.
l;’n CONTROLLER - g :
© Must ‘match d!‘\rln‘f o

L

5,4

*L.

4"

140 DEVICE
CRT plus printer.
** May prirt’ similtancously w{lx‘ih
: o R - the display, which will be §
P : .~ slow, or may print off the dxﬂ-
; - fe ok play on demind, alluwmg fast.
. s izplay and sluw pnﬂlmg
, ) 170 CONTROLLER. . £
A s - Must matgh dc-qu: . B

(:umbmatmn Hardi:npy 4
and fDlﬁpL\y :

i M-\v;hmmﬂcadahlc : Yo L ’ -
Dnﬂtgmng fmnifnummumzs 170 Dh\/l( E - ) i
T Lang. ;
. or host.
C ()MMUN[CAT(DN‘% LQUIPMLNT
Mudent or data set, with tel
., communications lines: -3 .
OrR 3 : .
Hardwire lines m!h repemeﬁ
COMMUNICATITINS CONTROLLER
. May’ require a processor,

¥ / ;

é

O
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wshown-in ar, entire dnit or. block or 1

- Must be rnmpah:hle xf) ﬁctwnrk -

. 4

. APPLICATIONS SOFTWARE

Scheme or technique for input
variex to match device,
SYSTEMS SOFTWARE
Must support the 1/0 functipns
of the different devices,

o

APPLIC‘.ATIDNS SDT’ﬂVARE .

Must reflect’ necessary program:
ming. techniques -that are device-
bound (background/ fun:gmuﬂd

* blinking, reverse video, .

. scmll or block mc&d:)

B

‘APPLICATIONS SOFTWARE
. May have to provide the soft-
ware to move the data (aflual

. !ransmxssmn) &
¥ Must be fﬂlﬁpallbit to nthcr end
.. -and may require. a program as
a bridge (reformat, protocols
standards, etc.).
SYSTEMS 50FTWARE

. May support a communications
o mmmg processor function,
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,MmIQDMPUTERS_ IN FEDERAL LIBRARIES -
, ¥ A,!L&: A= Deglgn Characlerinits and ['hcir Impacts=€ummucd
' Dﬂim (’Jhnmclwislia j o i Hm-;;m: !mpam s e Suﬁwan: lmpamf:..;rﬁ )
*'TYPES OF QUIPUT PRODUGTS—Continued - . o . CANE
Machine-Readable Forrm 1/0 DEVICE | K t AFFLICATIDNb %GFI‘WAR,,
(Oifline) Ex. Punch cards, paper tape, o Must ke eom ;\hble with ofher
) paper tape P
o magnetic fape, floppy 'disk.. .. -0 end, o
: Device must be compatible with: .. May ‘require mﬂdults to meet '
P iPmtm:uh (density, number of © format Bpet;lhg:atmm

FlLE ETRUﬁmRE AND SW‘T"‘ I ' ' ’ : _ or
Structure - o :
Sequential -, . MASS STORAGE DEVICE . :

: C Punch cards, paper tape, camsetie ‘ s

tape, mignetic tape, floppy o
: disk, disk packs. -

/170 CONTROLLER ) ;

: - © Must match storage dévice, v .
Direet Accems MASS STORAGE’ DEVICE ‘. ’ * APPLIGATIONS SOFTWARE

ST : } ‘ : Metheq -of retrieval required.

* . ‘ Snma wpe of mdcxmg scheme ) :
X rcqu;ree! (c.g indek sequen- '
. " Must be a DMA du‘tgl mtmury . direct index,.random -
el . . accésy type. - ’ - numb:r index). ;- s co AR
/- . . . SYSTEMS& SOFTWARE . .
A : poo s - Disk operating system (DDS)
Size i / : = .
Largt Numin:r af © MASS STORAGE DEVICE
. Characters’ .. Eliminates punch cards and paper
A Ty S a : 5 bcmg too slgw ‘and in- ; .
':, : U,,,;llly use dlrecl atces n o 1;. P T ’ E il. Toen T
D ) instead of sé_qucnti_a WhIi:h R o
e ~=.. means dik;
ber of Tharéten AASS srqrzm,r DEVIC‘E
Required at Oue * In enlind”mode, must c
“Time (Duling) physical dapacity pér unit
) av:ul hl: at ane tlmt fnr e
E - u[ chsraucﬁ re:
L éllmrz
TRAN‘?ACTIDNNDLUMI} : ‘L ' i . .
Enpanalanq “and \Growth . l;‘l‘;} CONTROL l ER : SYSTFMS SOFTWARE. ™.~ i e
. oL Maximum' number of usey lines Shmlrd consider that most have 7
. equipment can handle, ¥ - ’ “iaximum nuriiber of n:ﬁmle users,
. ‘ AT T MAS %[()RA(;F DEVICE . ) a e e R
t Lo - : : * Maximutn number of devices. - o =y oo At .
o ‘ u or units controller cap . handle, - . )
v - L CPU
o ’ © . Main memory: maximum !hsL c*\n be , B S SO
addressed. - ’ ' ) o IR T
sl !
‘ ,, IASIEEN ’
4o o ’
-, f LN !
_— ;
. o™ s L
" F ~ )
. L. )
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'mmccmmi'lzassuajmv APPLIGATIONS

el

TABLE l.i-_Demgn Characteristicy, smd “l'hei: lmpsm—(:onmiued , v

Bﬂi;ﬁ Ghsraﬂerhﬁ:!

": R H.anlwsre lrﬂ},ﬂssu  Software lmpncu

Peaks and Pressure
Points of Activity

Reapérise. Time

&Imngf’Dsla Mampula-
tion

Nglure Num:rn: or... .

' quAmDNNDLUME*CﬂHIiDUﬂ

* - MASS STORAGE DEVICE,

C.PU

are ar:pﬁnian:d)
- COMMUNICATIONS' EQU]F‘MF’W
Modem speeds. -
“Data transfer rates. . . ' ‘;v ) T o,
UQ DEVICE Sy : e et
Rait of speed of operation (uiit : A
ﬂmt‘ versus \mlumc) ‘ B ) o 1‘-.
' CPU ) o L "
Speed (cycld time, haw cyi‘l!a oo . ‘
are apportioned). p iy

APFLIGATIGNS SGF M ARE 7
Bibliographic data_generally:

Requires large ahiount, of "tpvka - ’
‘requires vanahlgalcﬂgﬂ! B

ing space and access 1o

S, Blblltjgfaphlc e - eral areas at one time. , records, which require mote
i) Ampunt (Number of Tapg Sﬂy:tgm*Wnuld require, o mphlsllt:atsd software e- i
T Ré:qrd:) ; minimum of threc tape drivey : ment far ‘data m&m:pulhhmi
o Coeh . or large core xtarngc as- e SYSTEI\ES L e
S K auxiliary, : .o Should rcqmn: uul:ty mmhnu ot o
’ Disk—One would be sulfi-t - . to_provide gorting cspabllm&
a cient ‘but must be l;;rge - : (ﬁ . p
) cPy o _ SRR R
Largc amount of mam ﬁlQ:l‘ﬂDF)‘ L . . o A
el oL s ) requln:d Lo ) - L R
: . 3 = : ’ , T . & !,
AT’PL[(‘ATI()NS CHARammsnm S . S

Ve n 0L Searching -

{ Batch ",

ERIC
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MASS STDRAGE DEVICE
-Any type will work, but should
.5~ consider the speed of the °
. réader in terms of procesys = - ]
-+ ing.time (card reader; puper. Yt
"‘tape reader;. m:\gﬂeuc Fape,

M/\S 5 rﬁRAFE DE\*‘FICL :
Any type (cards, paper tape, . .

nagnetic tape, disk) i . : S .
MASS STORAGE DEVICE =~ T 4
Auny,.type (cards, paper tap, / g
magnetic tape, disk); spa:t‘d
: will be the variable.. .2,
, M/\SS EFI ('}RAGE DEVICE

Auy type (e ,rds _paper uapt, °

s¥siem (DQS-DﬁEﬂlEd).
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My

Dﬂlgﬂ Chgiclgﬁidci

TABLE lzmlkalgru ml:\r.\ctarislics and H‘IEI!‘ imp&;ﬂsﬂi"ﬁqmmucd )

R H;mlwsn: lmpa:u l S-uftware lmpﬂi:lg e

AP}‘LIGATIC)NS CHARACTER!STIESmC-«)“ th mw!

‘Searching, cont,
: Dﬁlinc. cont,’ .- |
' Bmlesm Lagu:

Free Tcxl

Numerous Accesa
Paints
(Multiple Inverted
Files)

Multiple Usen

‘ Special 1nput/Qutput
-Hardware
nghl Pen
Badge Reader
OCR Scanner

Remote Access

~z ' o

O

ERIC
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’ COMMUNIGATIONS CéNTRQL

10 CONTROLLER

COMMUNICATIONS EQUIPMENT

COMMUNRICATS ;N% (;DNTRDLLER
12O CONTROLLER

cru. S | oy

Lasrge sty of main mismmy
*mepuited” Y ta i S
" S phiyticpted lmkmclmn sets o oy TR

et : . . " ST L .

- CP ‘ : S ' R

L;nrg‘: s\mm%{m af mam memory T .
wijredy i S ) K
Saphwum&ed instruction » : n :
dats eoairev,

MASS SPORAGE DEVICE R YN B '

Disky rianrt hiave direct access : x N
anline W dagi base and all. o . L '
invemed file: : . -
%phmmn:aw! instruction gets- . - = .
nag) Feglatey structure L § or o i
reqmr-:d A oo * : o R ' L
CPY - U : - - ) v [ o )
Lm‘g;: Asran] o min memory Lo ' :
recqufred: : - -
.‘mh!\lmﬂ,\h‘d r:gn%ltr structire -0 e T e

med inwegction sets B e - : %:
Must hive memory (storage) » : . . e

protection teature, =
lfQ CONTROLLERS
" Mo baadle multiple lines.
Musx 8 capatible.

M’;& hciqmm s.lnE‘ﬂnE,i:ntmmr o
#y PequIfe B, progessor. -

COMMUNICGATIONS, EQLIIPMLNT o -

Muderm oy data set, wnh tele-, a0

" popMnications linds. - e e )
OR o , C e
Hm‘dwmu lings. “with rEpEat:fS S

" APRLICATIONS SDFT\VARE
-Seheme o technique fof input -
ey o match devide, L.
EMS SOFTWARE ~
Must smpony input/outpit
hmi‘hﬁg the different
devlm o

Must. el interface with CGPU,
Must consitley data tmnsfﬁr
it .,

L ‘;\’S’IE}MS S0FTWARE
May require support of tele-
egmagvrrications anttjuﬁs B

Modem or data -ﬁ:\, telecom-
e Elony

My veqquite o Procegor, . . -

Must ratch, o ' v

o Py ' v . T L -

Speeds Heyele vime), how ) .
;Lp]hdl‘lnut\ﬂi L : A

'f_ia




MINICOMPUTERS—LIBRARY APPLICATIONS

‘ TABLE 13 D«:sngn Characteristics and Their Impscts— (,:nntmucd

- Design Cluﬁct:ruuc::

H;u’dw;!.l‘t lmpafu

Afmdwmms cymmmsncs

‘Reliability

Duplicate part of the hardware.

CPU: duplicate.

140 CONTROLLER: duplicate.

170 DEVICE: have one or two spares.

COMMURNICATIONS EQUIPMENT: have

backup lines.

Alternative methods

170 DEVICE =
Have an offline device to
gathered data. Ex. punch cards

1o replace anline kt‘yhﬂard &

stem :anxgu,m,uun.
170 CONTROLLER |
Must match device, -
CPRU
Intelligent (cm‘;mal may handle
data input in a local process-
ing mode and transmit when
system is up. Total system
configuration must be drﬂgnrd
1w handle this method.

INTERFACE WITH OTHER SYSTEMS

Offline

Online

" Link tn Multiple Systems
e : . (Distibuted Network)

/(Y NDEVICE .
Card readtr p:ipfr mpc rr:ui" -

disk r de:r Elt. rnu,sl bc
compatible with input in
terma of procols (density,
number of tracks) and format
(standard)

1 ¢ LIEVICE
Must be compatible with network
ur host.
COMMUNIC
Mudem or <
e fions !!j]@i.
(IR
Hardwire hnes with 1
COMMUNICATIONS

May require a processor

N5 EQUIPMENT

nta set, with tele

L )
l,g‘fgf AITHIENT ('!f tialn MEMTry
Sophisticated mstruction sets

COMBMUNICATICOING COINTHOIY ER
May require a procesaot
M;\y FequIfc 4 o tritiam

COMMUNICATIONS EQUIPMES
Muodem or data st with iele

vesnrmamications lines,

[ ll!-;\'l’(’il:

ments i terms of
{density, numihe
andl format, (s

5%

APFLlﬁATIDNS SQF‘TWARE

varies to match d:vu:e
May require modules to meet
format specifications.
SYSTEMS SOFTWARL
Must support input/cutput
functions of the different
deviees.

APPLICATIONS 5OFTWARE
Must be compatible with other
end.
May require modules to ‘meet
format specifications.
SYS5TEMS hDI‘ [WAM

mppgﬂ or a simpler

1o emulate a terminal.

SYSTEMS SOFTWARE
Oparating system must
handle multiproc
Telecommunica tions functions

iu,ppnr L
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Table )4—Classes of Bﬁnimmputﬁr Systems

&

 Clw |

Chs I

Class lI_] R

Cls [V

i
]

CPU

Numbser o 10
" Devices _

Mas Storage Device

Man/ M;ichin:z Inter.
face Devices

{omrnunications

Software

Operaiing Mode
!

| B-bat wgrg

Merory: up to 8K
real, ‘

Twa.

Paper 1ape or tape

casetie.

Teletype, paper tape

unit, or unbuffered

CRT..

Assembler of BASIT
Lattle program sup-

. . Fﬂ!‘l.

Simple cxecutive

= monitor {altended)

T
General: ‘}%PQ"IE{

Data eollection and
list, eddiing but
not manipulaiion

B or 16bit word.
Memory! 64K (Bbil)
or 32K (164bit) real.

Three

4

1

Punch cards, . paper
ape, lape Casertss,
magnetic Lape, of
diskette.

Teletype, paper tape
unit, plus priner. -
Buffered CRT.

Direet line to g host

Asserubler, BASIC, or
FORTRAN.

Lamted program
uppott,

Simple executive of
single hatch

Summanzng, abula
ing, searching, refor-
Hliﬂiﬂg

No sortug.

16-bit word
Memory: up to 16K

Eight.

Paper jape, punch
cards, lape cassette,
maghelic lape,

disketee.

Teletype, paper tape
unit, plus printer.
Buffered CRT.

[hrect line tw hest for
coCurrent com:
mudications.

Assembler, BASIC, o
FORTRAN.

Program suppart
wftware,

Single- or multple,
batch processing

(reneral applications,
including soNing.

16bit word,
Memory: up to 128K

ieal or GAK virtual, -

Eight

Paper tape, punch
cards, tape casette,
magnelic tape,
diskette, disk car-

ridge, or disk pack.

- Teletype, paper tape

urll, plus printer.
Special devices,
Buffered CRT.

Direct line to host,
4 1o Hlines 10
ierminals,

Asembler, BASIC, o
COBQL.
Ful program support

sofiware.

Online interactive of
baich processing.

Online interactive sys

tem for muliiple
users on 3 single
(applifmim,

 16bit word.

Memory: 64K virtual.

Eight.

B

Paper tape, punch
cards, tape casctie
‘magnetic tape,
diskerte, disk car-
tridge, or disk pack.

i

Teletype, paper 1ape
unit, plus printer.
Special devices.

Buflered CRT.

Direct line to heit,

B to 32 lines to

terminals.

Assernbler, BASIC,

FORTRAN, or COBOL.
Full program suppart

siftware.
Data bas management
package.

Timesharing online
interactive processing,

'I‘ime-%ﬁaring with multiple

wsers online usng

" multiple applications,

t'J

1

2
:
g
|
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MINICOMPUTERS—LIBRARY APPLICATIONS S

COLUMN FIVE: CLASS OF
MINICOMPUTER

n:nmputgr _systgm appmpnat: to tht: appligauan char:
acteristics, (Column four will be discussed later.)
Again, it must be emphasized that these categories are
merely representative samples. The proper configura-
tian for any systemn may cut across several of these
categories, for the numbﬁr of combinations is almost
infinite. The categories are ordered in a hierarchy
frorn simple to complex or basic to sophisticated (su‘:
Table 14). , S

T’hg fnurth calumn that of- assrzs-zing the Iiﬁi;a"

howevcr must bc lr:ft blank in ll’us bmk he ad?aw:
must come frt\m Eath lndlvujual llbrary Fora llbra:

(crmmals are n:qunrt:d“’ “Art,, remote Eummunncatxaﬁ
lines necessary?” “Does the output have to bL B
machine-readable form?” In fact there is ofteiy ne. t}ne
answer in a specific library setting. Decisions 'L: n be

‘based on tradeoffs or on specific Cunstmmt's, Th;se -

decisions are based i the system requirernents drawn.
up during the systems analyms and systems design .

phases that precede this task. !

System ~Requlremenls—-t3ne End of -
the Erldge

‘#E\smmd rt:pt:lutdly in Ilhmr) hthJiirt' and in this

design form the keystone of

a sucsf;s:xfu! auumm(t—d gy At present they often
are performed inadequately. The detals of
analysis cannot be covered in this book. The suggested
Craedeliries

systerns

main reference o fnllﬁw is Markuson.et al,
Jor Zlbmﬂa Autornation? which Qmm written specifically
for Federal libraries. |
Markuson presents the major iph;Lac'-ls- ol sysierus
analysis and the tasks involved as follows
1, Fcrfnr’m preliminary planning and preparauan
lﬁfﬂﬂn Hhrnry staff of plans .

e
1 Barsara

Latiare Sy siemes Arahyosn { Envlewssl, Cala B nw andabJicions osks . 1975,
¥ Markuson etal . Guidelings for [ s A mr-rru:Y"n. P
Ykl p

s“f}‘

: M,;rkumu el Ldedines for [ibean Aueemainp, A Heamtfd o Federal and Cther Lepmerst { Bartp Mo
1972) Another basae Birary text iz Fad®ard A Chaponaen, Paal LS50 Fier e, nd Jobn Loleus, oo Libens Syolans Analy
)jnhr\ WWilev & Sons, 19200 Foroa collection of escivs onddned g bibslogiaphy of Libraps svestenis analysas see John Lubsians,

€5
- '
Determine objectives and purposes of Systcm ‘
study g o
Survey relevang hbrary autornation literature
Prepare project schedule, allocate funds, and
assign staff
-Establish documentation standards and proce-
dures

- Prepare project proposal
? Analyze present opération
s Perform descriptive’analysis

Flowcharts - -

Decision tables

Qu&ugunanra case studies, ete,

¢ File: analysis: files, records, data fields :
Invesugmc conditiors nmpased by auts;dc envi-
- ‘rpament - :
o ; -Agency and local agt‘:ru;y \
lerawcﬂmmumt}r i
QihE!’S '

'

atior
[stahhsh mput and thgut requnr:mrnts
Establish opc:rahanal‘ rd human fat:mrs
5 Establish staffipg, funding, and time n:qulre-
’ ments
¥ ‘Produce project report

, o Dotument findings in a project report .

- Review findings with appmpnate agency man-
agemert
Report on results to library staff.

The first phase is basically a review of the situacion
and ah assessment of what the problems are. It must be
pointed out that an automation project should be
directed at a problem or need.. No'one should think of
autoemating simply because it is fashionable or because
cquipment s available. Automation should e the

means, not the end. Sorme genuine needs for auton at-

ing can be classified as.®
o Increased volumeofactivity |
& Need forimproved control over operations

® Need lorimproved control over collections

f.- System Developmerit Carpara ton,
fefines (Mew York: Wiley-Inleesnene,
r and Falward ALl pman, Heagder in

VE:I

[

¥
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&,

.#.Need for improved service to users
. ® Need to provide new services .~ . T~
&, Need to prevent dupl]cam:m of effort . ;
® Need to operate within existing staffing patterns
or conditions. ‘ )
The specific needs must be stated and formal system
objectives written. These objectives should be atatcd
broadly, then restated as specific objectives.
The second phase involvesah analysng of the present
system. Systems analysis is defined as “the study of all
of the components, Dperauaps dgta‘,‘ ‘information and

,mattnal flow, work environment, etc., that consti tutes

the existing system.”"® To facilitate this process, various
= . ) i ‘. B .
techniques such as flow charting, deciyon tables,

surveys, questionnaires, interviews, case studies, and

cost analyses are used. In general, systems analysis
requires systematic attention to the following items.?

Data. These are the files, records within the files, and
fields within the records.

Operations. These are the tasks that are performed in
accomplishing sorme functional objective. Opera-
" tions include filing, pns.tng information to a file,
searching, labeling, etc.

Materials Flow, This component concerns the physi-
cal entities with which the library deals. Materials
include books, serials, nfaps, microform, laborato-
ry notes, etc. The materials flow includes receipt,
processing,storage, retrieval . and use.

Information Flaiw. This component comprises all of the
Eﬂmmuniiatiﬁnsi that rélate 0 how data and

materials are to be |
are torbe performed and, as used, means informa-
tion about
content of materials. [t includes policies, regula-
reports. and

the systern and does not refer to

L1018, tﬂ"ﬂ commun ication, forms,

statistical data about the systern.

The third phase is to identify and define the system

requirements for the new system. “'System require-
ments are the set of tasks and charucteristics that the
new system must perform and have ™ "The systems

rfqmrcrnt:m!-a are based on the dermands (for inlorma-

tion, reports, and action) on the sysiem from all
- §Ources. )

Three cautions must be stated about the systems
requirements, First, while the new system require-
menis will be similar to the prﬂ;nt svatem description,

' Ibid., p. 19, -—-.—- ' 1

T Thid. .

' fhid.,p. 40

? Ihd.

i (h,\pnmn St Pugrre, and L|lh.1|\1 Libernyy Nyedemuy Amahyani ! vf: irfiney pp e
W Maarkuson et al | Guadeling foor Liboasy A sorrigtien, a2t ]

Ve

A

handled and how operations
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they should®ot be a’reiteration of the existing s}ste’m.'

" '!"lt is a mistake to automate a manual system tn oto. The

" demands anhd rr:qulr(:m:nts should not evéh be the
same. The problem or need on which the new system is
based will trigger some different requirements. The
existing system has taken on characteristics that are
~the results of constraints that have been met or
pragmatic adjustments that have been made. The new
sysiem requirements should be free of these *“‘systems-
bound’’ requirements and should be an ideal “shop-
ping list.”® The new requirernents should also be
drawn up free of existing requir'emt:nts that are
tradition-bound or unnecessary. 1

The second caution deals with the nature or level of
the requirement. Fhe system requirement is still
expressed in library terms, “need” terms as opposed to
or automation, terms. For example, the
55 to the order file” would be an
statement

“solution,”
statement “daily acces
APPTDF‘I’IE(L llhmry vequirement but the
Ot be — it steps over into

“opline file access” woule
the **solution,” or.data processing, area.

The third caution has to do with the view of the
library. Libraries rarely exist as mdep«:ndtm organiza-
tions. They therefore must be viewed in their places
within larger structures. The library applications
requirements are often the first things considered, but
requirements imposed on the system from outside the
library must also be considered. For example, Marku-
son lists these ltspu:tﬂ of the outside environment that
must be considered: !

& Agency budget ruqmre:mf:nts 4 .

e Agency personnel or payroll rémrd‘fﬁ;;;sgful for

circulation oy master user files) =

¢ Agency headquarters library policies

& Agency purchasing requirernents j

e Library of Congress Card Division ‘1;;qu1rem 118,

for card purchases

¢ Vendor requirements for purchase orders

o Agency statistical rep@nig'g requirements:

Subject to these three cautions. the task of preparing

system requirements entails considering the following

q'uvsti(ms, . .

o What needs or derioands must the system meet?

e What are the imjpacts (organizational, cnviron-

. mental, and/or other system) and the constraints
{physical, organizational, technical, contractual,
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rr:sx:urces) that must be considered by the new
system?
e What are the functions that must be p-erfarmed by

the system, in terms of: 12

—what triggers each function?

~—what are the restrictions on each function?

—what are the data elements usEd in the func-
tion?

—what processing steps must take place in the

¥ tpnction?

~—what volume of processing per period of time?

—what is thi: frequency of execution nf the
functlcm?f, - -

Markusgn auggt:at:- a more gener-
vﬂmt' 13
l n,,n‘ ‘genéral réqﬂli’emﬁnts
2. 'Séﬂpchfﬁiptratlﬂnﬁ to be included
" 3. Statemeru ;p! furictional rgqmramc:zmsi such as;
Data elemengs to be included
' Data gatess ;)iims b
Status requiréments -,
‘4. Statementof human facto?
.5, Vﬂlumc to be hgndlc
v "H;uly flow oy
" . Filesize
File maintenance
6. Statement of managsmm( data requirements, .

0

-

a

Slth as:
*Analy$divieeded.. |
Outpat ﬁrnduvh; required
-7 ‘?u%;tunmt features (can include
operations, andlyses; orfput products, etc))
.The following is a sample list of requirérents for a
circulation system. ! N

of desirable

. “General requirements
. Impmvﬁ control over matenals in arculation
[ lmprﬁv; managementdata reporting -
@ Improve control of books and unbound strm]s

. Circulation operations 1o be ineluded LR
J¢ @ Charping and discharging 2 *
tharging and discharging T
i P N Vi LS g
‘i ® Overdue control : PR
3. Functional requirements RN T

® Data elements must include brief tide, brief

author, complete call number (ncluding copy),
(]d[(iﬂ!}li‘; andbnrmwfr wlenufication

ll( e p AT (RMimengbaphed
B Markusin et sl Gusdeliaz, for Likeany, Augomain, p 12
" b ) %

5

'1 AU K. Uil Seraced umnossion, Bureaa ol Tiamnng, AL Managesofnn Draning Center,
1 5 i

; 67

® Data access points to charge file (books in
circulation) must mclude title, f;all number,

and borrower
o C harg&s aﬁd overdues must be identifiable on a

e The S’ystcm mu3t not depend on conversion of
the ShElﬂlSt U .
4. Human factors requirements
® Due to high turnover, the systern must be
designed so that it can be handled by relatively
untrained clerks
) Eqmprm:nt must not be noisy and must not
require redesign of circulation area
® Output products should be legible and conve-
nient to scan
5. Volume to be handled
@ Daily: 1,000 charges.and discharges, 50 over-
dues
® File Size: 40,000 maximum for circulation ﬁlc;;
5,000 maximum dsers -
e Filp maintérance:
corrections occur at a rate of 10 per week -
6. Managemem data requirements o
& Daily tally of overdues and charges
s Munthly and yearly fammary af overdues, and
charges e
# Desirable but not mandatx::ry Manthly tally of
loan activity for every borrower ard average of
all borrowers -
J. Desirable featiires
# Handling of mterllbr;ﬁry loans and pertim:m
pctivity summaries
- @ Analysis of loans by broad class caregories
# Inclusion of temporary borrowers
e Lists of items in circulation on a daily basis with
' weekly cumulation
® Use of automatic charging device and ptrrna-
nent borrower cards
e Integration of system with agengy paymll
. account number
# Handling of reserve requests

4

Systems Design—The Other End gf
the Bridge .

The system requireinents as just described arethe
basis for the systems design specifications,” which

"describe the nature of the system to be implemehted

*Management Introduction to Automared Data Bases,” * Washington,

4

Outside of discharging;



" and how it is to-operate. These are expressed in a

| ing list'shows the steps of systems d

6 - h

.

designn document that serves as “the blueprint and

point of reference for all subsequent 1mpl§memat§ﬁn '

work, It provides all the information necessary to

“solicit bids, if equipment o outside assistance is

needed, and to develop work assignments for library or
other ‘internal’ personnel . . .. It must contain all the

“information necessary for thc initiation of computer

, flow charts, data
15

program desxgﬂ and coding, ¢
formats, file design, and ﬁpcralm 3l procedures.’
This final docunent is the result of the systems design

‘phase, which “is concerned with formulating various

systems that meet some or all jof the requirements
developed durmg the analysis phﬁv It alsqincludes
the critical review of the postulated alternative sys-
tems, the recommendation of the ‘hest’ system, and
detailed design of the selected system.™'¢ The follow-
ign. 17

1. Fprmulate initial Syi{mﬂa design

@ Develop flowchast or’ functional diagrams and

tentative systf:m spfmflfatmm
@ Conceptualize . and study alternative system
approaches 1 :
" @ (Refinc system specifications
L] Dbt\am appra of initjal d{éxgu

2 Estpiﬁ];sh hardwarc spegiftcations’ ..
e Ic{gnnfy pmﬂtssmg and offliné qmrage requuf-
entify .mput ’and umput Ehm
T(&qulrﬁﬂllﬁh\fﬁ' ' :

) nf syatcm lmplcmcnlf;tmu
® Investigate procurement of equiprent
e Estimate lead-time requirernent for obtamiug

Q
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] ldf:nnfy rampmt r programs e qui'rf cl

o Investigate general-purpose programs suntable

for system use

Develop specifications for program langugpe to

be used ‘ ~

‘@ Develop program documentatiogeiequlicnent

& Investigate capabilities of programming staff
available to library

4. Analyze costs - »

1A [hid p i
otbd o 4
17 [ty pp 43 40

I
;

“MINICOMPUTERS IN FEDERAL LIBRARIES
® Analyze preserit-operational costs’ — men,
machines, material '
® Analyze projected costs of “autornated opera-
tional system — men, machines; ‘material
& Compare costs at projected levels of operation

& Analyze transition costs — av:qumtmn of auto-

mated system and costs offhaintenance of dual
systems during system im imﬁntatmn _
e ldentify cost of conversion ¢f essential files
e ldentify costs of trammgﬁem‘;umg personnel,
preparation of manuals, code books, etc
. Assess changes resulting from automation  °?
@ ldentify alteration of routines, provision of new
services
® Describe cffect on present staff organization
® Consider increased capability, changes in unit
costs, elc o
e Consider potential of phasing contemplated
systrm into proposed agency, local, state, or

[y

1vestigate management prublsr‘ns
. Investigate problems of managing future upcr;t
tion
Contractor facility
Use agency computer facility
@ Investigate amount of computer time avallabl:
to library and schedule for services
7. Rtpﬂl‘[ on system investigation results

staff, institution management, et detailed
. report for further 1mplrmenmtmn activities
@ Pricpare displays, charts, etc., sovering majo
_ points for staff and nthc‘rhnefln sessions
Report on investigation to hhmr’y community
j as appropriate - \
— Develop s.Lhc:duls: fur furthﬁ'l‘ lmplchkmgl n
plans .

8. Perform project reporting and review

97 Obtain approval for further systerm 1 implementa-
[I(]n

‘The systems design phase should be the most
cigative phase of the automation proCess. It must be
firmby based on the system requirements and on
experience gained from the descrlptmn of the existing
v look bcymncl (‘Hl'estlng methods,
procedures, or ope itions, The system design s best
done by a team consisting of a lltqrrrin'm and data
processing experfss Working mgfthﬂ the tedin can

1, but ii

-

N
Ct
“
,
o,
e . 4
.
% ,
W
o, [ 8
= & Wy . ﬁ i \

'® Prephre two reports: general report for library-

L]
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conceptualize and study alternatives from both library
and data processing standpoints. The best system will
eet both data processing needs and library needs
wuhnut undue distortion of either.:
It is during the system design phase that the bridge
can be used. In the following section the characteristics

5 -

. of minicomputers will be explored in terms of library

applications system requirements. ]

<LIBRARY APPLICATIONS

Q

E
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GENERAL
In

-the systems design phase a manual systerm may
almost

appear to be the proper solution. Although
anything can be automated to one degrec or another,
ntt everything should be.1® Manual activities, such as
moving materials, -aheivlng books, and opening pack-
5 are not suited for automation in-a library, as they
might be in a warchouse. The intellectual activities of
setting policies and making decisions can be suppéited

"by automated statistical analyses, simulation, and

modeling, but except for those simple decisions that
can be reduced to .algli)ri-th,rim:ai the decisions thegnselves
cannot be -automated. The same can be said for the
personal services of a library. Automated protducts and
operations ®an aid a reference librarian in the one-to-

" one interaction with a user, but they cannot complete-
, !

ly replace the human element,

The clerical activities of the library
canchdates These
recordmaking and kecping, data manipulation (such
as sorting or searching), and data control. Even in the

are the bhest

tinn. are typified by

for auton

'cle:rltal areas, not gv {-rythmg shoulel be automated. In

1t systemn 18 not one that

bul one lh.zu ﬂ(}(‘.‘i the routine or standard

lld

oes it allr,
ks while leaving the exceptions o he done by
: g ! P )

eings. 1Y
If automation is

by a |argc '%C;llf_‘ cﬂmpllt(tr Systermn,

miminmpulr*

appropriate, it can be accomphished
network, tirne

system,  or

cnmbmauon uf th

¢v. "ﬂ()mi applications, sortic user

,J“ for
certajn types of systtmx but the “options xh«nll(‘ be left

needs, and some Sizes of ljbianies typically
open.
s . T i
There i1s no one type of hbrary or sizesof libwars (hat
should or should not automate. Tt was once axiomane
that no library with a collection of fewer than 100,000

should automate, but Swihart and Heflev sugeest that

ol L p 7O, for adeinonal dhwussion
W ewa, nmi]:_ﬁilhv_ Comnpuedes il the [ abrrng, po4o
™ Sianley | Rwiblrt and Bergl b Helles  ompmder Soademe i he £ onee,

", the housekeeping load. -~

the minimum size for bin independent system is 25,000
titles, which. frings many more libraries inio consider-
ation.?® Evgn that numbser is not invig te. Sometimes
the Or giRigpaY oimal structure of a library and the
v.lrur:t;gre e ﬂmplmuty can dictate’ Elﬁtﬁmatmn as can
the structure of the parent agency in which the library
resides, Stalfing problems can suggest automation as a
solution. For example, either a hiring freeze that
results in a lack of clerical support duéito attritionor a
one-professional shop that requires careful allotting of
time can justify an automated sysl::m to absorb part of

Minicompurers ther sc;:lw:s have openetl up hoth

~[parcylibraries and mme*hbrary activities-to autﬂma— :

tien. "Minis are smmall, simple, arnd modular, amfthi;y
‘can be used in smaller applications. Minis are ideally
suited as smgﬂﬁpurpnse: dedicated systems. It is
r:nmuvablr that several mini systems s serving a library
could be more economical than a single ébmpL;ter
system trying to provide the same service. Using a
system Df jeveral minis allows a library to introduce
one module at a time. The separate
"be connected but would remain basical-
ly independent. Minis, because they are so flexible and
well suited to small-scale applications, can be used in
. connection with other automation sys[&zms as comple-
ments or supplements to such systemy, or as compo-
libraries that already have automated

nents. Even
systems could consider poténtial mini applications.

In looking at library applications, the major opera-
tional areas of the library (cataloging, circulation,
serials, ii]t(;rtihfélf')f loans, acquisitions, reference, SDI,
and administration) will be used as points of reference.
Keep in mind, however, the various appmac.he:s to
automation reviewed in Chapter Two. Consider also
thatin any one library the various functions performed
can be placed under a number of departments. For
example, serials can be part of cataloging, part of
acquusitions, or a separate unit. Interlibrary loans can
b part of reference, part of circulation, ar completely

B

independent. Tv s for such reasons that the specific—

descriptions i this book are only illustrative and are
not detaled models for imitation.

Markuson and her collaborators reviewed the major

Iibstary areas and developed aseries of lists of functions

theach bt Algmagert ainl eggmens e Angeles Melvitle Pubibishing Ca 1974, fp 1

x
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.. N N : . : "

irivolved in thé-performance of the tasks of these Approval of purchase requests

~areas.?! These function lists illustrated thatithere are Identification of desidérata materials

" “wrecurring basie functions and tasks: record prepara- 4, Order Preparation and Control

* ¢ion, recard inpuy, filing, file maintenance, searching, Screening and “distribution of purchase requests
materials handling, etc.” This ap_ggg’a%%h goes beyond Searching and completion of bibliographic order
‘agking at the arta on a step-by-step Bisis as plotted in data ot
the flow chart and helps the design to be solution- Vendor and fund assignment
oriented, rather than merely a replication of the Order approval

| existing system. - _ Order form preparation and file control —

monographs, serials, gifis and exchanges, etc.

ACQUISIT!Q‘NS 5, Materials Handling

o o ) . e * Material sorting and distribution
~Markuson and her coworkers saw acquisiions; - )

systems as centered around two basic gmups:r(l) fund Routing

Contral of items through processing :
; 6. Receipt procéssing — monographs, serials, etc.

and control of fund allotments and expenditures and P! PO g Braphs, ’

. S < ) e , Itern venification

related functions,” and (2) order control activities that

entail “machinesreadable input of order information

and the generation of a variety of output products.”#*

The Columbia University atquisitions project cstab-

lished “thres levels of data flow, namely, (1) process

Invoice verification
Claiming .
7. File Input and Maintenance
ecord input preparation and revision

W\

S - : ) . Error correction
control, or the flow of order data and the processing Tarror cott , e o
I g Freeal A Transaction contrsl: additions and deletions
status of cach order through the system; (2) fiscal data -+ JeTeE ; o
. . ] . T R Use of data from outside source
flow, or the envumbering of funds, paying of invoices, -

8. Output Generation, Dissemination and Report-

and reporting*of fund- status; and (3) bibliographic -
data flow, or the assembling, verifying, storing, and me o L
transférring of~bibliographic data needed in the Prc(f:pz?ratlpni of ner!(:r forms, gam:x:llatmns, c;:lmfns )
cataloging process .. "23 [n cither case, the following Pjﬂm';ig of l'Sts ?f “E?l? F’nér’dﬂ,
list of acquisithons functions and subfuncuons 15 uselul Output D_f"ihang: Gg‘?mml cards
as a summary M - : Preparation of preliminary catalog copy

1. Establithment and Surveillance of, Policies and Preparation of accessions lists o
Dissemination of order lists, dealer catalogs, 5D

]

#

Procedures : — _
Policy development ~_Rotices, €1c., .
Mainenance of procedure y‘mmls , Dissemination of products CoE
User feedback analysis g 9. Cilf ts, Exchanges, Memberships, Vendors, and
Performance analysis Other Sources ~

Establishment of prm:urcm;m spurses (senden
files, blanket order agreements, etc ) ¥ Control of exchange partners 3
Interlibrary cooperation \ Control of memberships
2. Fund Contral Control of vendor agreements
: Maintenance of vendor and other source files
10. Reference and Retrieval
File searching
-Retriepal of items in process
[1. Processing Records from Outside Sources
Sciection of records identified for purchase

Control of gift sources

~ Aligeation of fund allotment
= Fundiencumbering,
Invoice clearing
Voucher preparation
3. Materials Selection . /

Revitw of, and selection from, nutices of potential
1eTna Selection of records for potential interest
Preparation of purchase requests Processing and mgintenance of outside data base
e sl . B = ) N U
1 Markugan et al . Guafrtinn Jor Library Aupmitn, p 71 - : . i
7 e, p 92 é

7 Richard Phailips Palmer, Coare Stwhies m Library Comprder S U Wk BT Bk G Xerox] 1978, p 152
1 Markusrn et al , Chastaines for Library A 'M'Mu"h pp 17 T ’
e

= -
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Aruitoxt provided by Eic:

" tion of bibliographic order
. the Baoks in Print Data Bas

the orders generate.
S

MINICOMPUTERS—LIBRARY ‘APPLICATIONS

‘Modifjfation of records for local use
Dissefifination of hardcopy records @
Analysis of subject coverage ’

The major activities of the establishment and surveillance
of policies and procedures function are intellectual
nature. Automation in this area will generally be
limited to support. Data from other automated areas

_(for example, the management mfurmanqp system)

can be provided on which to make decisions; analyses
can be pc,rfarm:d by znmputtr (fnr txamplt:, statistical

and .prxtduféé manual can b-ﬁ u,pdatnd by a text-
editing computer system.

.
Fund :mztmg! 15 a natural area for automation.

‘ Bookkeeping ‘has béen automated in husiness and

industry for some time because this reduces redundant
manual entries and improves accuracy. The informa-
tion on each order or transaction must be kept current,
manipulated many times, and used for a number of
purposes. Done manually, this job often requires manyt
files or at least many massages of the file. The capture
and control uf thc Dl’di‘fl’ information is well suited to
automation.

Materials sélec
in some libraries. Howéver, the selection area is where
the initial “capture ‘of the bibliographic elements
so it does have an impact on acquisitions. This
H0qu

ion 1% not even considered acquisitions

occu
function also uses information from the 1
system: Is this book alreddy in the collection? Is it
already on arder? Is it for sale from a regular source? Is
So0, although the

there enough money to cover its cost!
final selection probably will be a human decision,
automated processes and files can support-this func-
tion. - :

Order preparation and control is a mixture of clerical and
intellectual activities: the extent to which if can be

automated varies. For example, searching and comple-

data could be automated (f

in machipe-readable form

were aval

lable, or, if MARC
or if a jobber's file,

tapes were avialable o
BROMIART's
Withaut these

search, such as

IRES system, were available online

data bases, this function could not be cffectively
automated. Vendor and fund assienment can he
automated if the rules for the devisions can be

st.mdarth.ful dhd n'duuri 1o algorithims (4 che

decisions arc sub]utnc or intuitive, they must be made
gs.} Actual preparacon of orders has

by human bel

been successfully autormnated,

as has contol of the files

gebs _ r

* furid control invoice verifie

=, 71

Malerals handling is largely a_snanual operation,

- although automation could suppart such a function as

routing. The control of the item through processing is
where the automated systein can hest perform. For
example, if a status code is carrjed in the rdeord for
each item and updated as the uem,lravels through the
flow, the item always can be'located and retrieved\]
do this manually l‘E:q‘Llll‘ES many‘ﬂhlgé Ei,ﬁic;l/ﬁr\ much™
refiling.

Receipt processing entails physu:ally handling materi-
als, and Tla.k]l’lg individual judgmemts based on the
original order information. Although human judg- *
ment is required, the data required to make the

judgment can be supplied by an aitomated process. -

Followup activities connected with claiming also are
ted-to the order subfunctions. This function also
provides information for other fsubfunctmns such as
ation, _
The remaining functiofis on the list can 1 be' consj
eved as subfunctions of the other areas, They ::aultiﬁll
be automated as parts of other automated pmcedurés
Theduse of minicomputers, as part of a new system
should be determined by specific problems or heeds of
the library. For this discussion, however, a number of
typical problem areas in acquisitions can be listed.
# Maintenance of the venddr source file.
w Control of standing orders .
» Controldf a depository col lection '
" w Control of items in process
# Preparation of orders and status control
# Bookkeeping and accounting ‘o :
@ An agency accounting systu‘n with whu:h to
interface
# Control of a processing center scwmg multiplE
wnits
L [ntu;rmtmn of purcha,w r(‘quc%[ siterns.- Sf‘;‘lcﬁ‘lt‘d £,
from MARC tapes
% Loss of service from the present ]a\rqr: scale batch
system
# Control of preview and purchase of audiovisual

—_—y

“materials
Ml of these areas can be supponed by a minicomputer

To illustrate the use of the design -model (the
biidge), one of these problem arcas will be developed
as aase study and “walked across” the bridge. In leu
ufthe specific systems analysis documeniation that
wordd be used in a specific library, an expanded,

detailed deseniption of the acguisitions functions will

Table 15 describes the subfunctlons, opera-
nons, relationships, files, inputs, and outputs.

be used:

-
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specilic program
(tally) and gathered
on  periodic basis.

* Varameters required

must be esiablished
yi ddvance,

N ~)

(o

A i ﬁ_
;. Tble lﬁmAcqmsmam- Detailed Funcuuns and Dpratmnﬁ .
*Funﬂmn & Dmnpunn 5 U'pemﬁam Rzlauumhips F‘ilu }nd Dcmplmn mﬂ lupuu
. e 4 r
ESTABLISHMENT AND. ¥
SURVEILLANCE OF -'
POLICIES AND . &
PROCEDURES Q
e ‘ . S
Policy Develupment Selection crileria i an Relates to parent organ- M:y nmﬁ: i eliec.
Duine a5t selec: intellectusl ellon ihation, tion of manuals or '
i clna and pro- based on prolessional fiat from User Feed- regulations for the '
aapnint plicss. judgment ind organi- hack. parenil agency. b ‘
; zation abjectives, Analysis as potential
: Procurement decisions fur policy changes.
4 may have T be baed  Input from Performance
on regulations irposd Analysis considered .
Yy the patent agency %
(For example, palicy \ - w ¥ :
may dictate using anly %
jobbers, af) jatabers, h
competitive-bid con- o
, tractons; il pur!‘h.ut o g‘
N ordes, pirchase }
prders, blanker pur: ‘
chase orders, sanding
ardlérs, et ).
Mamenance of Procedure  Each procedure must be - Covers the entire - Must be in & wniten
Munuas expressed b wiling, quisitions flow forsri (cluplicate
Drtls of how o with appropriate o Wil relate o other - copies ‘dbsirable).
cawy G poficy * and attached @mfies furictions at spe- Most be updated a3
deagiit, espretind oilie pnnts ol necesafy to keep
u sigebp-sigp pri- iterlace CiFrEn. 7
ceant for staf “ '
- User Fealback Analyns (pngderation of corn: Lan provide mput May be salicited through -
Infamnatren from fenita o whit 1 Palwy Development asurvey of may be -
st anp phase purchased, tine or sponiAneous, j
of enllcfion burlding . speed of praviding,
o FRRLARGE, f' avilﬂbil!l)“il‘l\r
: 5 Alleratiols s
pnlmj i e red, ‘ . ! }
Perhormange Anglyss (,Jmermq of rjam* 4 Related 10 Contral of S_pﬁifi:‘-aﬁlr:s must be Variety df ‘hardcopy
Mundyerent mformatiih i : bem Thrngh Pro- . siructured o record reports, charts, and
W tighailing ment and analyes wesany futiction, wlume, time spant praphs.
pecficce g for: ol data, inierpre- {laiming functior, between events, cif. i ¢
i derepins 5 faton of vesilis Y endor traisaction May be automatically '
i fle (or equivalent] kept o run through )
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¥ Eaubhthsm o Trg” Decision on which, May be based on Poliey  May hase a file of RFFs' " " Information to Vendor
. curement Saurce il any, jobbers and Development decisions bids, contrasts, puir- * . File Mainténance
= May nulve formal for what types of Related to Mudntenance chase wrders, special i . function.
omiracts o7 i) malerials, * of Vendor File agreements, etc, L . N o
s for fhmrf ﬁf Decision on blanket - funclion. Statws, length of agxr:c k4 R b
' '.,Dmdar ’ purf:hax orders Related to Verrdor ments, dollar amounts e
. (with whom and how ~ Assignment’ function, may have to be moni- ! o B
many). - Related 10 Control of ,; ¢ tored here. i l* ’
Deaision on ‘ztabliéh Vendor Agreements D o 5
ing deposlt accounts.  ,  +function, oy i
Decisionan approval ’ ' '
plmapmhls el ‘ . A
i Determination of diregt ;
wurces-publishen, '
, sxieties, etc.—and
- special purchag fe. \ .
quifements. ! _
Decititn on standing ‘. '
= orders—by title. . :
Imzrhbrary Cooperyiion A, lormal consortivm Related fo Policy Devel- ,
s Formal or inforal” agreement or informal . and Select - . ’
arrargemenlt pup by . agreement on what -
madt betueen [ibeiia, subject afens of eol. Lk
W, tchange pro- lection building or ;| i 5
' A o consarign journal holdings 1o T ‘ 3
. membeshis share may affect ! T - !
' " welettions. P T
FUND CONTROL _ \ {}
— N P # :
Allocation of Fund Maintenance of balances  Direct connection 1o Budget file. h:a)‘ be Fiscal year budget | K -
~ Allotments in:dach subaccount, ledger (il & wparaie separate Ao, amounts. b
Budpetme and allat Reconciliation of en- file), ledger or tﬂmblﬁkjﬁi Any budget transkr L :
_mendi by subacienls cumbered and paid Awgesed for balanced ‘u amounts from ledger -~ "% 4 g
- ameunts status by Order Ap- g (if a separate fik). o
¥ C pruval function. * .- . ' " : :
Fund Encumbering Maintenance of a book- ~ Diret mnnrﬁmn to: - Ledger: From Order Approval Hardcopy status reparts
Bookkeepng ledper keeping lﬁdgcr for . budget m:murlf glf ! =_‘M_u§i be_acoemible function, on & periodic basis;
operalion Lo record accounting of finan. eparie flg 7 F oy - O 2 by fund sccount . ' R
tach order and fink cial. status, Amaunts to ebumber, “nuiimnber, nrder nlim- P . : ey
o cach fund funds involved, and ber, vendor number. CO
' ; order numbet/vendar. Contaifs alphaniimeric 1 , :
. Invoice Cleating number coms from data, but no biblie- Wi : ’ !
t Record of paymant of ! the Crder Approval graphic data, 5t : =
axch inice qrame funetion. Requirs simple tompu- yle e ;
ach order, gecon: Amounts to pay’ come tation, From" Payment Cr.mtml ‘ b
aliation of diff- v from the lnvoice Will hs added 1o and function and/er T .,
. Verification func ;ﬁnng:d mmtimly Invoice Verfiaton . » - v
fiut. (three to lour times function. oy N
) per record). _ N !
. i 3
% . 7 ) II‘
. ¥ ) ‘?" . . ’ I
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¥

Payment Conirel
Authorvation of

Pesfonanee of Invaice

- [hrect conpection ta

{learing funciion by Ledger,

'Funflmn & D:i:npllm . \ qur:tinns Relilii_!ﬂllﬂlps F:lc; md Dm:ﬁptmn lﬂpuu
, s ey - - —
FUND CONT ROL- F,ﬂj
Continued S
"_h':;ﬁi:: le:a}ing— - o j"-Ilurnsn'cy of ptime im-
- Continued i.- ! portance (lag ean’t o
be more than one s
day). 7 i..
‘ © Status of totaly requined ..{_‘:.\
_ ! eantinugusly, R
l,.’ Must keep historical I
daia (dead or come .
plete), which also vall { !
¥

 be accemed,
If & =parate file,
would contdin arder

number, vendor numbsr, .

! e dhesk
Ok
Hardeopy voueher

Invoice . Verlfication
funefion, input
(itwaice number and

paymint by check or * ombining tevlovaice  Relawed to livnce
vicher Verilication and Verifiestion func- invaice numbers, - amount fied 0 order OR ;
o Ledgering lanctions o, check or voucher nurf-  AuRiber). X Nithlﬂtffﬂdﬂblﬁ e
- ‘ by order fumber Must have access to the ber, date. R A pmval o a agney L
; L vendur file. . Musi be aecesmible by Lo gL ystem, i
! I order number, vendor/ o
e invoice niber, check .
o = number§ \"‘
% . Numeric, o bibliographic
: data. ’ ‘
Little or no update of ' .
. ) status check required.
Must allow for bank
statement reconcilia-
@ : tign. ' t
N Additians o file in "
batch mode acceptable. '
MATEEIALS SELECTION '
Rmﬂv ol, and Stlfftmn Awilithle titles are Direct connection 1o !
from, Notices of peviewed] dlhen by a next step. H
Patential [tems wain ol prople repre:
Inwolpes wse of biblio senting various sub,
qr smﬁ!ilt‘j feuiAd et disziplm:a (ean ! . )
», loals, publishers be by uwen putsice , ‘%{
rmglag: alesting the libary) .t . ' ‘gg
3 lools (manyally prnted) .
Can be an SDI Jut Sare ST2| ystems pre- A Can be fron MARC ) b
. Prepared from 4 pare lise from & " tapes or BIP wpe B
* machinerendable fle ;profile of e wer, Can be part of BRO- L '
" ik a0 MARC wpe) which s thei re- DART IROS system or ;
' vitwedl by the user * Baker and Taylor, Y
o - e e, 57 BATAB system, d%
Can be an anlme sran May be gilt or exchange c .E ’ B
of a mackine-readably it availabile o 7 . y . '
data buge (ke BIP by . ] .
lapes a1 ARO-DART ‘ (o
1R0S m{rm) ‘ G :
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Sdreering and Distric ¢ - Some libraries epate Nr«x\ 3l f:;m Ap ;mvnr Sort by categanie Purchase requesttbards  Purchase request recrds
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_Qbrﬁyﬁm’uﬂnmzm B L,
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* libraries. Each'library pcrﬁmmlts own bcmk seléction,
"~ .and the processing unit orders what
i%‘gﬂui 4, ggﬂ volpmr’:s are acqmred cach ygar :

82 e L

Problem’ An‘:ii .

“4An cfhcmm means czf h;mdhng cnupgmhw; acquisi-
tions among kt librariea is nu,dtd ,
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'thrnughnul the United States,.as well as a main library

at -the headquarters in Washington, D.C; A central |

ls _requeste d.

i

“hdem v
J"

It is dc;sm:d to mnrdlﬁalc thv: sefection, vaurﬂtlUﬂS
and cataloging prm;c:&sr::*; of the 15 l!b!‘ii’lt‘#‘}lﬁd the
grﬂccssmg unit.23 The intended b;rmhts will bes;
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Prupmed F'l(m'
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available at one bmnch is medcd ;u anutflcr
3. rhf:i't is the poss
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i L eEE

A library w1|l research ;md sr-lu,l a [lllL ﬁ% ddd m the

collection through the regular 3ch.vunn workflow (see:
raphn:

elements Df the purnhasc request will bhe- kLyLd 1.e.,
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- schedule,‘the purchgse rnqxlcats will be sent to the
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‘libraries will be mergcd ;md sorted (see the.Order

Prcparatmﬁ arid Ccmlml funumn) A cumbmcd list

‘will besent to each library. The list will be reviewed by -

g@h library and additional .copies desired will be
ated. The lists will be returned to the prm:e*a.smg

prEsenm:l at the Preconference’

at L;: V:gu, -Mevada, 22 ~23 Jun¢ 1973 (ﬂm ago: American L. lbr.u’y Asbewiation, 19 ;-)
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"‘ D.‘.lvld L, \N:lsbfﬁd e\cqulsmum Syseins: 197% Applu_m\(mq Statug,” in Irbmrysiu!nﬁin[mn
itute on Library Automatien sponsared by the ‘Information S

' MINICQMPUTERS IN FEDE.RAL mems
»

-unit. The purchase requests w1ll be mergedand sﬂrtéd
- by vendnr and tHe orders will bc perdred

. Input Lapturcd in 15 dlffm;nt‘l' gl
2 .Processing pufarmi:d in onc geid
3. Output must be prepared in lﬁ \:upgus if hardco=

py (for the list). e
4..Output must be pn:partd on spcual fDl"ﬂﬁ “if

lmrdmpy (for the orders).

. Record status in the file'must bg Lhan'ged Sc:veral o

tll‘nLE-

. 6. Turnaround time must be as shcm as pﬂs&lblﬁ
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Altcrn;ttm; Dcsigﬁs o oo

.1, Punch cards: arL pi’gipdr(,d by ¢ cach hbrary for 2331 ,
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‘one'icopy s, senf (o cf,ﬁfh library. for: review.
‘Branches dEsjnl‘lg addulnq copies mark the list.
accordingly, The list isvf¥¥irned to the processing
unit. Input is keyed*afd ' the file is-updated.
are. prepared, (Turnaround. time wnll be
d due tomaildelay.) "7

requests are entered. The floppy disk is sent to the
processing unit. ‘The floppics are read -and

5. which~- are . returned  to the
ahe; flcnppy is reviewed, and
inputito
keyed. T‘ﬁ%‘"ﬁ ﬂppxa& .are rc:turncd and read, and.
the main filé is:updated. Drders are tht:n pre-

. rnall delay.) )
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1
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“The Bmdgc:; Review of Design - Clha:actt:nsues? -
and

tensm:s Where a mateh OGCUrs, TE hardwarc ‘and

nee and Aummalmn Dibvision of lh: Americandibrary !Lauﬁlaurm
\ PP ‘}h—' 7.

L .

T
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rmrg‘:d;i Th i__gmpletc file is sorted and written
V q;ldt:d CGPIES to be purchasad) is .
parcd (Turﬁamunﬂ tifhe wle bc extended dm: to

ata’ on purchase requests. The file is

'?EE ImE cts .
" The/ details u?tﬁc llbrsry s:ttmg and the elémmts of -

alltrnatlvfs designs are compared to the design charac-

Fhe State uflhti’lﬂ 11, eds. %usan K. Mnnm and Bren Butler, paptrns.
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* Online - | - . ’ ) : , -
File Structure and Size f ach’ hbrary prepan;s punch cards <. Inputfonelway . = -
Structure : . Center must be able o rca}l cards - . File Structure:: sequential
Sequential Output list prepared T Dutpul hardeopy, multxpl:\f s
Direct Atnﬂg in 15 copies e Ao t:t:plsi K ’ g
" Size L2 Additional . data - taptur: ] - ' -
Tranﬂclmnf\fnlumi; o at center from 15 - L '
Expamu:ln lists to updatg file . W "
S M!crnativ: Two: : .
) LR S A - ' :
Sﬁﬁmgidats mampulaugn , Each library pfrl'nrrns data 7. T " .. Input: dhe-way-offline, y
Searching 4 . capture on & . .. machine-reddable
Bately . | # ; Center must be able to- .~ . _ ]
Online L read floppy disks . T ¢
= Access pointa Center. must be able to - X w3 :
Multiple users . write' sutpuyt.on floppy g U ‘ , . - - A
" ‘Special mpuls’uulput disks (15 copies) ~ = -, . . o7 e o e “
: Remote access " fach hbrary mist.be able B EE A,
Response time - 1o search, read, and . . o . : . o
Interface with Other Systffm upd&lc ﬂﬂpplfs ' R
‘Offline” e : R :
Online, Lo Y Altern:mvt Ihrc:e 3¢ !
Liak to multiple systems* © .°° e~ . o ~ )
[ : 15 gnhnr: mtEfacuvc : e . Inpul conversational=—— %1:
- . terminals ~ .| ‘location of input stations- -f:. -
\ - ® , . L g ? multiple online users
LN - Entire current file on = ] File Structure: direct access .
! ' ¢ : W * - Application Characteristics; , - ™
. , . ST :i”émmrs dccess = i
= . ,;v v - - .
i i . = ] }\*V "
JL0 0 I = ~
e TN »
. = * Q‘;- , . , -t
O
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B ‘ .
L. L . . .
S . TABLE 17—Altefnative 1~ ¢+ Y1 7 . !
- . T S ! i  Minlmum:
msign * ot ,? "Hardware/Software N Library System .. ) - Class of
Characteristics v Impacts -~ , i} Sp-:ciﬁr;;lfiqm-( B - Cumpuler .
Mﬁm of lnpuumg . i ) i o . : . o o
DﬂE-way . 170 Du;vicc:' inpat only. : Keypunch ma:him: at | - . . ) Y
. Ex.: keyboard, card : - each library. AR ; e
o rradcr paper mPE o Punch card reader for : = -
rt;\d:r . : ‘ . computer canhgﬂalmn
Types of Output Products S ' :
_‘Hardcopy: Spt'cml forms 170 Device: printer with Impact printer, prob- A
and multiple copies. . special paper “capabil- . S
S ? ities—probably an for aptfd in print- P
t type to handle . ing 15 copis (ie, ’ )
< P multiple copies. - . three or four runs), - - = o :
" . . File Structure and Size ) . - ‘ o ' ) 3
Structure: Sequential. Device: any, ¢ ¢ .7 Dpcn (Class l!l die- * . - K o
: e T T andlle sequen- - - tates. no dlsk)‘ : - N
& . . .
L : punch cards, - . % . * i
i per tape, gasscitc i e - L
pe, roagnetic tape, ' 3;% B L
skette, or dizk. i -
Applications’ , g o
memal (Chg III e

Snﬁmg A\lphabcuc

. quired anc acces to

. kgveral arcas at one

) ape system will
require three drivesg .
Disk wslcn gnulij have

d;cmtes magﬁ:l e’

D:ilgﬁ ' i
Ch:rm:leﬁmc! .

Mtans ‘of lnpumng
. ©Oné-way.
. (niwide source:
-t Offliie machine-
- _readable form, . .
Type of Output Produats ©
Hardcopy: ‘1[1- ;fufg&,g

,‘ay%lmh safiwa

d'isk upcrmng :

lff(’} Dcvlu: prmtu with
; fuﬁm upahnlny

Machine- r:adable ' ame medium a8 - .
. .. output form . . L on, i.c., fluppy disk. - \ﬁ; . : )
oo (ﬂ[ﬂlm:) . ot TE Ipy R . 'S i '
FllE Structire -and, 5;z¢ \
.. Structure: &) ﬂth: enhrr\ Open (G
g:quenual of + can’ l»mdle Lx' . tatez no
direct_access. | ?nagﬁem T ) f
.o~ e ' 2 skett < 1
” "n,-c uf file is the con-
-trolling variable. ' ot .
Applntauuns C harhcteristics . ¥ . ’ -
- Sorting:. Alphabcm:"' i Dptlunal (Q]a&& g : . 1
R largc working s . dictates magnetic '_' .
‘ quired and access m kette T
: . ral areas al one time. if capaci y s’ w '
R . Tape system will require sufficient).
I three drives. Disk systern .
o = -, could have ﬂanI’Fgf: disk. . L2
" - ‘ ™ E i ‘g: v .
- N .
“ ¥
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* &5 !
“ N, KR Minimum
Lllm\ﬂv Synem i P *Class of
Spedﬁcgﬂung S e ‘Computer -

: Lgt:.atmﬂ ol input 1 ligancey N - v -
T nahum . } ﬁ ihe libiraries, tel :
Co ' . mmmumcalmna lines R C :
i R and equipment must o % .
. .% - be dsed.. - . 9"
' Mulnplc inmt B . B C b KR
users; F erminal must have - ] ' ‘
» mndt:m -
¥ E B :
: ol i\'} i au ' .
s i:icmrﬁuﬁqmmtmng Yo it _ . :
. — . . lines or hardware lines, : R, : z - S Iy
. Syzﬂem Snftwar H . . 4 . -@
- 4 =
) - - rﬁf;thud 1s'usn;d B # : !
Type of Output Products : : o o
¢ Hardeopy: Special Torms 0 Device: prmtr:r with f * Printer, line or S B
- - ’ L. pcr;ml fnrms capability. " »* chargeter. I o o
File Structure and Size : : ch ] ) V. *
" Structure! Direct access Mass Smﬁg\: Device: disk _ Disk: system. C . :
S device (diskette T T A )
R oo fixed-head disk or - . o S .
T ¥ movable-head disk), e e T I
o . A e System Sﬂfrwar: disk . oo R : . ) -
W : - Dptl“ltll‘lg syst ,,,,, :
e Applu:atmn Chzlmu:nsrl.ﬂ{y@"‘w .
t : mng Alphabﬂm : ! - Mass Storage Dcvr :
. v R ¥ " working space req . 3
- . & i * and access to several .
. ) . * areas at-one tlmE T;'qj-t ' )
&7 & "
T \ _rhave f‘me largt disk. . - - o ‘ Y
. Remote Access . -~ Communications. Equ:pment: : : i
- s o h.]rdw;r; li - Teii:&;ﬁmﬁupicgt_igm ;o
L ¢ommunications lines L . system. . L
cand modem. - - S - .
= ' R '7 -’ : 1Y LT € A ‘: r& T 7‘L- ’ ’ T ) r’ -,ﬂ ’ R
AT i L - - _ e 1 - b L - L (j_ f; — s ".",4‘——@“—5;7’" . A
. : ) o P
o . . :
' N . _ .
L e g
T . Zf o = ’ 2
s L \/“’/ .
¢ i‘f/ . . . LY
- s o o .
; e - - .
(3 . st 1 £ LJ;. . .
, B - = . S . . ) = )
4 T
O
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., three distinct types of catalog systems: (1)
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PEERtEIT

It is apparent. It not every design characteristic

- pertains to every application and that not every system
a design characteristic. ™

réquirement is translated into
_Hr;:}yeveri. in both cgat§!Blich must be considered, and
“arfindividual judg "'flr’;'—i'it.,n‘iizsl be made as to relevange.
For example, thg“"gg%:;

inﬁiact dn the design. The 4,000 volumes would be

represented by .1.2 million characters (300 characters

"per record). Not#i¥would-be on the file at one time .
(only ¥he  titles heing ordered -during the biweekly
cycle). There is nio file size limitation for punch cards,
_ paper tape, or rnagqﬂic_tap@ as mass ‘smragx;: tt:i::h-‘_

niques. There is a size limit (¢apacity) for floppy disks, .

{the filc in this case has no -

1
«. number of search clements.”2% Markuson's catalog-
ing functions are outlined in the following list.27 -

13

but a single sidé Holds 250,000 to 800,000 characters, -

which is lage eriough for this application. :

“ _In deiérmining the lowest class of minicomputer
. system requireg to handle the alternative design, there

" are triggers that eliminate lower classes or dictate a

_+ minimum level. For example,. Alte

17) does not require a Class 111 systén{umil'thc desigg”™

characteristic of sorting is eonsidered. Class 111 is thi

lowest level that can handie sorting. Alternative ‘Two™
(Table 18) follows the same pdttern. Alternative Three
" (Table' 19) requires an online intétactive system with
telecomsnunications capability. The lowest, level that
can handle this requirement is Class IV, :

" The Analysis ., -

. Thé design model. makes _it-apparent tha
Alternative 'One” will not save 2

tem.

i

IT sys
: . be in the
* of input devicés;t '
' processing time’

production, of 15"

‘ - ntouyf:

. computergean handle tommiunicatibng, so'i
to inv&s,&%ﬁm connecting cach Jgpitt Sl
computerto 'tfénsghit',d'ataﬁﬁ,.;j; ek

. ‘aroundgirhe will decrease. b

* _CATALOGING © i .

uson and her callaborators state.that there:

systéfg,s,'ibﬁif;‘;hf mainly prgparc output products such as

o cardsy book catalpas, and labels; (2) control

wh log" operations in- such

areas s thesaurus’ control, shelflist invéntory contyol,
“and. filé’ mainténance; and (3)-search aystcfn% ‘which -

sl utarmtii, a7
T - T 1

native One (Table

cost - .

" Other authority files

o ’ Abstracting

i

‘provide mechanisms for accessing the catalog data by

I. Establishment and Surveillance of Catalog Poli- .
cies and Procedures o
PRolicy development .
Maintenance gf. précedure manuals
User feedback¥nalysis .
Performance analysis
Interlibrary cooperation
. 9. Establishment and Maintenance of Local
Authority Lists or Adoption of Standard Lists
Name authority files ' L
Subject authority lists; thesaurus

%

a N

Classification schedules S ,
Filing rujes ™ o .
Descriptive cataloging rules :

3. Materials Analysis ; -

- Descriptive analysis .
Author entry establishment
Subjcct analysjs.and indexing

" Classification and réclassification - :
. x.s* R . . J
Preparation of initial catalog record” '
Revision and correction of initialrecard .
4 File Inpm;}ndﬁM_aimén;inéc:‘. . :
Record input preparation and revision
Filing oy ' T
" Crbss-re
Error correction oo :
'I’rﬂjlsactinn"ﬂ,dﬁ{ml; additfons.and deletjons -
Matéridls Handling P )
Sorting dnd preliminary control .-
. * Distributjoh to catalogers L
,lAr-m‘_r'ag;;tfim ol -
. fggandlabdmg RO
Routing 7.7 ST ;

1ce control . | - e

.’ istablish shelflist record . -

§ Added copy control

7. Added volume control . ~

Récataloging and reclassification contral
: In\’/ﬁﬁmrylstat,istir::s mainténance atid analysis

7. ‘Reéference and Retrieval ‘ :

. _Rile sething -

etrieval of itém in progess
File inquiry assistafice .

s
ks N * ! [Pt
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MINICOMPUTERSLIBRARY APPLICATIONS - o Lo e g
s s r - X . ' ! S

B Output Generation, Dmcmmdtmn .md - Materials 'zzrmly:i: is almost entirely intellectual in
Reporting ' " : “hature, and in terms of creation of original cataloging  *
- Report generation - . , ~ -éntries no major autoniation effort has progressed past
* Preparation of printed cards, worksheets, etc. .~ the experimental ‘or resedrch stage. Initjal catalog ,
Prepdration of printed book catalogs - " " records have been'éomputer-built from #h automated
Preparation of printed labels : o .acquisitions file, but the initial identification of the .
Preparation of printed*punched book cards tﬂ“ﬁ ., . descriptive elements was human-gt:m:ratcd in -‘the"'
- Preparation of printed lists ’ - .., dcquisitions phase. The support of automated authori

Preparation of indexes’ - .
Dissemitation of records
Union list reporting
9.. Processing Catalog Rccnrd%—frnm Qumd;

: - Sources .
i C)rdgrmgcatalng records MARC data b largar ngtwﬂrk data base i

Organization  and d;g-;en;,maunn ﬂf hs de PY. . possible through an autﬂmitﬁd system. If this search is

recordds for cataloging - ] made, then the human can analyze the material (book
CoT Prnct;asmg -and mamtcnan of in hand).in terms -eﬁ‘shﬁ entry ‘and accept, reject, or

© . ablerécords ' 1 modify it as neeessary. This procedure has sngmﬁcamly .
' Madification of nonlocal records reduced the number of items that ,require original
Selective dissemination of records gatalngmg and greatly relieved the intellectual burden

i ty hsts can make matenals analysgs more efflr;l

E.rmblz:hmmt and surveillance “of fﬂluln_g - of'the cataloging department of individual libraries,
* procedyres is mainly.an mtzllrctual Judgmcnml funL= . Programs for’ reclasglfymg from cmc scheme to dnother..
. tion. Informat g support dccxamnmakmg can be 7 (eg., from Dewey. tofh.C.) can-be: written, but the
*‘f—pmvldr:d by othegfk tomatt:d functions, and statistical results must still undergs hi:avy human s«;rutmy and
analyses and mcrdelmg can be psrfnrmcd by computer . - revision. - e .,
. to support the user feedback atid performance. analyscs, - File -infut mm' mamtﬂmnfg is a natural area fm‘
A'aQthltlES In addition, automated-text processing can .~ automation. ‘Thé nature and degree of- file automation -
be used to'maintain procedures manuals, v ~ - canvary from library to library, however, If the’ library
 Establishmént and maintenance of focal authority {isfs or -+ ‘catalog file is the card ‘catalog, the file j input is in the -

aduplmn of standard_lists is-both an intellectual and a -form of catalog cards, which can be forn ated, printed, T
clerical area. The maintenanee of authority lists is _é‘cvcrtyp&d And” sorted_ for filing by .an automated - %
essz;ntlally clerical, with Tile maintenance forming its.. " systemn. The aatual filing and mamtenancg would have” ~ "
major part. Automated systems have ! ‘maintafed” to be done by humans. If the. file were to be a:
and- ggﬂérate:d local lists for some time, deng,ﬁ * . computer-basgd file for. prc:ducmg book catalag‘s or’
updating, and. control of - the files, hcxwevcr, weredone  'COM catalogs, or for online’ searchjng, this filgdnput

- by human beings, who handled the.files ITIJDU:I”Y -+ -and mainge an%e and its. autdmated system . would, '

: C‘.ﬂmputer generation of authority lists has been wied.  * have to e .fvore extcnslv& and elaborate in nature.
(using a keyword approach), but . . witHout mugh - 'The catalog entry, once established, would' have to be
success, More -standard lists are: now d\falldblt “for- converted to machine-readable farrn This- ’onversmn
purchasé in machine-readable form; such alist can be entails’ Expln:nly identifying- separate daga elements-
the basis of the local list, Filing rules for computers and: thmr natures, so that the program cagi manipulate
have been EDmpl]Ed and automated catalog filing has"  -ecach as required. The: MARC ‘format provides a
‘been’ performed for some time, but the complexity of . framework for r;xpl:culy ldt:ﬁ[lf)fl[‘lg these clements, ..

-~ the rules has varied .among systemns. Some of thy more but the editing"is usually done/by people, not ma--

. complicated schemes’ require - human editing ~x L chines.. The lerary of Congréss -has developed . a

" human Er{“ltlnl‘! of sort keys, which the computer then |- format recognition _program that ana]yzfzs a Eatalgg.

- manipulate:, rather than using computer-generated -entry and generates MARC tags and fields with an
sort keys ba. 4 on prograim parameters, Computer accuracy rate of about 7% percent. Oncethe editing is
support in this" area can produce greater clerical - performed, the source record must be converted into a

ffu:lr;m:y, but the‘intellectual basis for Lxuthorlty wiork - machine - record and réad into the, .System. E‘mmc
‘must still reside mam,ly wnth hurnan btmgs . "automated systf:m%‘ geperate’ cross- -references by com-
N , , . .
. o L S | ;f)‘j . | AR y FUR
3 o . N : . Poa PRER
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© yextent. 'Once a computer- file is
search and retrieval can be performed on it Humarn

Q
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paring the subject_ entriés for the local catalog:
‘standard authority list, such as the cighth edition
‘the Library of Congress subject headings list. * .
Materials handling is.basically a manual
automation can be used to control arrearage or
‘backlogged: items, items in process, and routing, of
items. oo :
Inventory. control can be fully controlled, or at lea
supported, by automation. " The degree of control”
dependd partly on how much retrospective conversion
of the card catalog to machine-readable fofm las been
undertaken. If automation efforts have been limited to
hew titles only, therd will- not be cnough basis for,

&

7 c¢omplete control. An cffort will have to be made to

- degree  of ag\z@-n’tiliiin of

create a file especially for inventory control. It may be

possible m‘;ﬂn\icrt the shelflist or use a relateg Afile,
-such” as dn - existing circulation system file. Some, .
 libraries approach rétrospeltive conversion on a need ¥

“basis: the added copy or added volurie control system_ - -
., triggers. the establishment. of -a. machine readable .

record in the computer file. The degree of sophistica- .
: tion 8f the automated statistical data-and analyses also.

depends on how -much ot @i entlpe; catalog. is, ip

machine-reidable forrA, :

Refe é'n&‘fmld retrieval can be ad

[
\13‘

a certaips

. L)

‘ [
domateg to
created; autdmated-

.beings, in some circumstances fAn. i!nitip;}_tc it, ;1'n'd in

_ other situations program contrg] can. For cxample, an..
acquisitions program could seardh the catalog holdings

' “whether a purchasc

file' automatically ‘to_determin
request is a duplicatg copy. ;' f: o] .

. However, aiitomation depends, of -courde; on the .
other ca@ging functions, -
e.g., ampiint of retrospectiye cataloginig converted, tag
stracture sused, etc. The idea is to key the data bnce
and use it over and over in different fornf, formats,
and permutations. , R e
Processing fzztahz?\ records Jrom
~more and more practical as thg.use of catalig: records’
in-_machi_nc:-i'eadabli_:,'f::grgn""btng es more widespread. e
Thg:fi;"ar\f::availablg:lhrgugh cgﬁﬂméﬁ;i;l'scmﬁ;ﬁ and: ¢ _
‘hetworks: The MARC! {ape distribution service has

madé almost I 'millidn c%at;;légingf tecords available to

oulside sources hgcomes’
-

£

activity,'but .

"+ Her 4i¥tof serial functions folf

A

S s

LR M s e
+ * MINICOMPUTERS IN mprmg-gnmms
e e B oL

#

=5 and véfldbré, thus
',,fszért: o SIEL /IR ‘
BA¥hica), cataloging problems, that. can’ be sqlv d
&.:Mily or \n part/by a minicomputés.system include. -

" & Maintgnance dfAmame authority lile .~

reducipg the need for much
P _y’ i E R A

e Mainténance of a subject authority“ile and cross

Loy

B RS

o,

. Maintenanch
. Efficient means” tOg]
* @ Production of book or C

"

yerty ped card sets | .

) - iliﬂﬁgs
» Majntenance and gontral of dcatalog fora
selge@cents collection, e ‘

2 .

ON _

special -

wflrol of addedwcopy and added volume routines
wn of .precataloging card sets and pro-

‘o,

.

Prepara
ceséing Kits :

* @ Contral of items in procgss o

" @ Maintenance of a unfon catalog of several collec-

LT .

_ tions. . TR .
¢ ® Preparation of gg’%’;ial bibliographies on request’
. ® Preparation of perfutated indexes, A
i ?""r,fq T . ‘ K .

SERWLS - - "
; an, opérational area of a libraty, aré -
“The processes ifvolved' are.
in some

fiffic o..pin dov

" basically acqusitions ‘and cataloging and

“ Yilsraries are’incorporated in the regular flow for-book -
materials; Even what is defined as a serial can vary
periodicals, newspapers, technical reports, Govern-.
mént documents, annuals, handbooks, and other works -

issued in frequent edit_i@ns,_séts":iﬁ progress, services,

Quiput generation,. disseminafionf and re;,g?i;tén}; (the prepa- " dnd m@ng;g'raphic:_seri -23 Markusgﬁi et Val'i,‘ggfingd.'_
‘ration of cataloging output pratucts —ugj‘rds, book - twd .main types of serigl systems: (1) listing that ..
3 Ca[alﬁgs, CDM cgta]ggs] ia ‘]5: b()qk" Pﬂgkgﬁ(q' bibliog- pr@vidés Haccess (o, and GDnthl E)f, Eﬁ!‘t?lﬂ facets Grth; L
* raphies, and ipdeges) is well suijed o automatiop. serfal operation,” and (2) check-in control that pro-

“%?CS “mechanisms for the, control ofthe receipt, .
. ¥ o . 1728,

retording, dnd -routing. of i coming serial issues.”

hY

%Establishmem and Su :E}lléﬂ!:ﬂ@f Policies and
VT Procedures. ¢, o e
%", Policy development .- .
‘ Maintenance of proceduré manuals”

, User feedback analysis © .0 c ‘
¢ + . Performance andlysis e
- Collection analysis '
“Interfibrary cooperation’ e

2. Subicripion Control

LB

£

T4
. -
e S:
.
= ] -
- 4
. L

- . -
- ‘ PR
: it
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. mmgﬁomt_rmiss-uhmr APPE&LCATIQNS |

requests e
- Determination of: pmcurem:ﬁt pm«:edurcs
Estabhshmcnt and" l,_amt;;;nanu: of subsgriptiui‘if
. control files” ‘

Prcparatmn of subscription rcnnwal appmval hsts

Order prcEaratmn
.. Fund accounting, R A
* Vendor and source fllE maintenance

3, Establishment and M%ntﬂnanqc of Blbhq-

-_graphic File Control " L W

C’.at.ilag new serials, recitalog old, tlgjes
Prepare serial record enty e
e Provide cross-reference controls
*- " Update serial holdings
Transaction contrgl additions, Lh'mgt::i delengns
4. Recording IncomlngR«:cupts
- *Sorting and assignment of | incoming issues.
v Bibliographic identification’ :
o *Posting to control file ~ “
M.lrkmg and routingissues.
Recnrdmg changcs in blbllﬁgraphm or mntml
- : mfnrmatmn Jﬂ,} ‘
C‘lalmmg L
5. Matetials’ ‘Handlirig ansl Collection Cnntml
. Sorting and shelving issues :
Servicing request for serial issues’ 7'y .
. Routing and ci¥étilation control C L
Sturage nf title: pagcs mdexgs, 3Ty : o

+

‘La erJ flli: .
Mlssmg issues control .
F‘rppara 'Qri uf want hsts to mmpl:

hnldmgs
. and

‘f-.‘

‘cession hs and. blbllﬁgf‘dphlt“i :
g dnd Dl‘p mtmg *

{ lists A_gs,»és : A,Ay , -
= *Prmtclaim nmice%’ T et o

.

Prépi’re sr:nal ChECk in fn’rmg ',xffarriva]‘r:ards'
: 7 Rd\:rénceﬂnd Rctri&vdl T
P Frtx : ,ng blplmgraphlc vulht_almn ing it"i
t Pr(x;tssmg hgldmgs and Jsalgmcd JU{RUE:: mqm'f
i ries [ 2 ;
Rclneval of serial issue from pmu,%smg flow -
8. Processing Nonlocal Records . o
Union list maintenance afid,publication”
Selection and ﬂfs.—sgmiﬁaﬁﬂn uses

ERI

Aruitoxt provided by Eic:

T L

Rcwew of new nrder requests ;md rmeiﬁval :

s d’thé 23]
v autgmmgﬁ:

Purchasmg and bxblmgr' shic control .

Eslab[t.rhmsﬂt and suvveillance df pa[xfzs: and Mfsdufss,
like the other areas, involvés mamly intellectual effort
and'can be ofly supported or aided by automation,

. The analyses needed in this area can ‘be supported by
‘automation more fully if -the .other functions. are
- autolmated and the data can be collected by,machine.

Subscription control, like acquisitions; includlds: both

intellectual and clerical activities. Althaugfl ‘selegtion

*isa human decxsmn, the review of renewal requests car
‘be aided by a ::nmput:r alert that sxgnals ‘whe

subscnptmn renewal is imiminent, In addi iorr, an-alysxs

of previous subscriptions can prowde means of project-

ing subscription prices,.Order preparation and fund

accounting are clerical in.nature and easily aute- <

" mated, as is thi w:ndc:r and source file.

. Establishment and miaintenance af bxblmgrap/ué Jile control .

begins with éstahilsﬁmg and structuring the biblio-

hic elements” ftz;‘,; a serial according’to standard

This activity is. intellectual and rhust be done by

~‘a,?‘!uman being. Each entry then muist be coded and

ghverted into mzu:hme readable form for Iurther
mpu]atmn T‘hﬁ nature. of permdlcals is such .that.

anges, for exampl:, title, frequency, and the corpo-
te name of the issuing agency. The-actual holdmgs of:
the penodlcas are in'a. constant state of flux; the
Currerit status’ of which must be maintained, These

. :changc:s indicate the need_ for many cross-references,
* All of this maintehance ano:i control can be greatly

Vzudtd by aummatmn
: Recording mt:ammg rg:ezpt: can bc alded grcatly by

scc an entry is cstabhs’%&d it.is subject to many '™

\utomation. Although, he initial sorting and subse-"’ .

/uent f’grmng of incoming issues is.a maﬁual prﬂﬁeﬁ, .\

éﬁ‘hmg actmtlﬁs are clgncal and”can. be
- or, if not fully, at least the CGmEute’} zan
..provide % suppart "The means of constantly capﬁurmg
. the data, updating the status of the file, and gcneralmg

claims when needed are the key clcmems in an-;

aummated serials system. "
Materials handling and ﬂ’[srtmn control mcludc.s some

‘manuals activities, but these can be .supported - by .

automatcd‘;ilehgal processes, as in controfand mainte; / i

"nance " of  the varmus files and the gen&rgtmrj cxf
 different lists. ‘
(')m‘pul _gmﬁmtmn .:izn’emmatmfz and rspﬁrtmg gan be-
fully automated, When. the information has been
captured in machine-readable form, computer- genern
ated output is an efficient means of. pmdm:mg lists,

f@rms or nDtli‘Es With an C)ﬂ“lTnE Camputer sygft:m, o

, ); L

bl
‘.
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haw:vgr; thc m:\:d fm' somc df thc prmt;-.d butput m

Jpublic use.. Due tothe p4
potential access poin# for any entry, and the historical

_ data for each serial can be significant. The value of
_aummntmn is its ability to manipulate data over and
" over, in an-efficient and EcoanICdl way, in hard:@py
or softcopy form.
Processing nonlocal r.smrd: is-a fl;?u:tmn that aumma-
tion furthers, for example by producing union lists of

[

serials from the callec:m:ns of several . l;brangs 'Ih:: et

* holdings and titles on the lists can be kept current. Wj
great case and efficiency, and the prod glionof |
lists can b:‘accﬂmphshcd qu:ckly and,
. . The introduction -of serial l‘ELDl’dS -

. MARC format by the L.lbraryn.c:f Congresss
L onew. coopérative serials pfaject CDNSER have

 more$tandard c,atalngmg u:mncs available for, libfaries
and . reduced the amount of codmg ‘and” keymg

.required to build a bibliographic file for. senals _

- A number gf typical tasks that can bd dnne by a.
nminicomputer system are |

madt:

8 Mamtammg and cant )

o titles = " - ' AN

Yooe Prcpafmg and cantr&ﬁmg“umun lists af senal

. from sgvcral collections’ o

N ) C}amrullmg routifig for new issues . .

s e Cﬂntrcﬂhng the fmdmg of matfsrlals

‘ iQanmllmchntmuatmm Lo

S . (ﬁh@hng:?nngw 1ssu35é:ff1cxently -
. eE _ 'a(ndlmg clalms og bath uilgY Al
", individualishes .

'@ Maintaining~dnd ., nntmllmg lhfmmatmn
where mdw;dual serials are mdnxr:d and a‘gs;:;u:h

ed. L T ;

CIRCULATIQN

E‘v - ;‘;Elrculatmn systems vary ‘not 5o i
d:gr:s Some maintain gnly:tran
.vwhat, is ;urrentlyﬂs&l’ﬁa,,

Py

Q
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and must bc madz avail ple in & furmat de:sngm:d for’
ture of serials, there are many s

= 1}1 'ﬁ
B % Dlsg‘hargmg,matanals‘ .

e e antrolllng”sdbscnptmns / c:rdcrs. and fund Canimlp
lling. a (‘zatalgg uf seria

T

snd a.bad borrower hl::i
Markumn

, ing list of functions of the circulation tperation3 "
1.

Estabhshrﬁgm and Suwullam::; of P011EIES and

' *iysu:mq handle m’:rdur: m:ltmcs rgég' ,WQQRS; and‘

“her. colleagu:s \:Dmpilﬂd the follow-‘_

Pu‘hcy dr:vr:lopmﬂnt . -
-Maintenance of procedure manuals P
User feedback'analysis - - L
. Performance analysis ¢ C Tl
! Interlibrary cooperation '
2 Authorized Borrower Control ¢

Borrower rﬂg;stratmn ‘
Borrower identification

Coac

. . Special muupzs’forcxa:eptmnal borrowers

3. Charging Procedures .
« . Charging materialé; bmkg senals, etc.
o < cording chafge transaction ’
‘Book feservatign procedures
* Discharging ljmcedurt:s

S T
. Recording discharge transaction o
Identification of reserved items

a

+ 5. File Input and Mamtenance (all fnles) L e
Transactmn rECﬂfd .mput — char% dlsghargES,‘

s . - " &

Mumtnrlng t;nf mterl',
R cgmmg ;’.;‘;'.- e g .
Jingl oo 8 ' .

8: Output C‘xem:ratmﬂ Dxaﬁgmmatu}‘% anc
"R pﬂrtmg ns R N,
Chargr: rec;jrds

F"_ Mﬁmmnr;g b‘f lnterllbiary laan requests — autga-‘ :
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MINICOMPUTERS—LIDRARY APPLICATIONS

;

/
/ Eatablishment of control procedures
/. Maintenance of special transaction files for non.
~ circulating and reseive materials
10, Relerence Inquiry
Identification of iterns on loan
ldcnuﬁn;\unnuf mlsﬁmy items
H. Materia
of the (;ullunun
- Retrieval of requestedl ite ans
" Reshelving and maintenance of items
Routing of materials
Physical preservation of items
Inventory of collection
- Purging of outdated and unwanted items

I!,.‘,.—

paration ol materialy for 'shlp"l( nt

E rt‘ﬂhllr/ﬂrltn! aned surveillange of policies and procedures is

mainly an intellectual activity, Automation can e
used. to snppnrl the decisionmaking with statisti
gatheted and analyses performed, _

Authorized borrotver control is a candidate for complete
automation. Borrower registration can involve merely
individual borrowers providing information for the
file. However, in many special libraries the borrowers'
lile can be’ taken from an txmmg file of agency
Efﬂplﬂ)ﬂfﬂ‘i. In maost cases a control dumber, such asthe
social seeurity numbser, is assigned. Often systermns usc
an identifying badge or card with the nurmbe I
machine- readable form to provide the means of input,
If special classes '[h!::-sif can be
handled via algorithims,

(fqumg pocedures entail L;dlln‘nm; the necessary
information w record an item as in cire ulatign.
Information on the book, the borrower, and the details
of the loan itself (charge date, due date” branch or
location, etc.) are generally needed. The ease with,
which this information can be gathered s eritical,
Book reservations procedures can be automiated so that
a book cannot be checked out except by the person
who is next on the “hold™ list. A notice to this next
person informing him of the availability of the book
can alsobe gen :d autornatically.

1)1:cfznrgmg procedures are the reverse of the charging
procedures and usually involve Ljdthumg statistics on
use for furture analyses.

File tput and mainterance is eritical (o .xll Tiles in tln
systern, although they can vary with different systein

of borrowers exist,

efficieney with which the data can bhe capturee and the
rec orely k('pt iuuvm (updated).

u ayes \mll Hee krr Hﬂm!!mmg of Latés Eeoesvingg for Libeanes, pp. 974 5
. [

major factor in.this subfunction is the

. f‘) "f’ = . -

|
- Overdue contrl is case by witeination, A system for
automaled control of overdue materials, generation of
overdue notices, and computation of lines is simple if
the original (ransactions ave in machine-readable
forim, (ﬁm-rhhmly loans will lrf' discussed as a c.cpamtt*
uperation.)

Outpul generation, dissemination, and reporting includes a
variety of functions. The output procucts that can be
compriter-generated depend on whicdh functions are
antamated, For online systewns many of the prlmr:d
procluctsare nolonger necessary,

Callections of reserve or special noncirelating malertals are
kept by somne libraries under spedial loan procedures,
such ay short-term loans for several houss or unlimited
loans for indefinite time periedds. Once algorithms are
defined, the pracedures can be autorated.

Reference inquiry to circulation” must be accommio-
dated, Both library stalf and the users need to access
the transadtion file to ascertain the status of specific
items or of particular nsers’ total transactions.
Materials handling, storage, and maintenance of the collection
sists matnly of manual activities. Automation is
used only in a support or utilily role, A migicomputer
can he used to support any or all of the phascs of a
circulation system as discussed and its real value is in
making an online system viable,

INTERLIBRARY LOANS

Interlibrary loan processes can be included in the
operation or sct aside. as a separate. |
operation. The process is divided: into two, main
functions, incoming and outgoing. interlibrary loan
TequEsts, '

Hayes, and Becker df:stnlrtl the interlibrary ln;m
functions as follows, 3%

circulation

[. Borrowing :

A. Making request -
L. Assistance to patrons
2, Determining location, verilying
3. Completing form, filing. : .
4. Mailing
B. Ri:i-civing itcr'n S

2, C hlL ,mg rcmrds
3. Nuufymg patron
C. Payment :
1. Keeping records
2. Making payment, majling
D. Ec!urnmq




. Changing records
2. Wrapping and sencling

II. Lending
A. Receiving request /'
. Receiving and verifying
2, Checking cathlog, locating
3. Searching shelves, pit:kéilp
. 4 Keepi ng recarcls, check-out
B. Phototopying _
1. Checking pages requested
2, Sending 10 photocopy
3. Copying g
4. Keeping records
Fxlp/'Prx:p;;riﬂgi logging invoices, filing
,S Processing payment upon receipl
G Sending
L /"/ 1. Wrapping
/2 Distributing or mailing
© . Followup \ )
/. 1.Sending overdue notices
/ 2. Keeping records
/7 E.Retu med items

i

v

2. Changing records
3. Discharging
. 4. Reshelving ; .
User interface, establishing entries, searching and
locating sources or iterns, and checking materials are

all. intellectual activities, Searching and locating

{ sources can be automated if there s a data’ base of
.Forexpmple, an
nj

holdings accessible to outside sour
lénlin:-. cataloging or crculation data base that can he
Jaccessed from extérnal termimals could he used to
, search and Jocate sources. The other intellectual
; activities do not lﬂhi}’jihﬁmﬁélvcs 1o autamagion. The
* ‘manual activities -7~!1al1dlingt}1c material, shelving or
pulling, wrapping
— also cannot be automated. The rest of the functiol
ate mainly clefical or control activitics and cap~

aycornated. e
The intcr’)i{:rary loan tasks that can l)(:j}gﬁf;mui(l by
minicompyters include L 4 '
L Prn;r}, ration of request forms apd contwl of items
in the borrowed lile e
® Maintenance of a calendd’ for scheculing materi -

_ |/ returns ,
_ Q’M;\iménangc angcontrol of an overdue system

/: E{l aintenance 3
. / 33 M/Arllusﬂh g\;Jﬁgllﬂg,jé;nljnﬁffiry ,‘!l;fl}fi,glhi;.pgbf IR

d control of An itemisJoaned file

/ S

i e i
- s,

/S . t./ll ' /’

<

O
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1. Unwrapping and inspecting .

or unwrapping, and photocopying

MINICOMPUTERS IN FEDERAL 1IPRARIES

e Control of 4 borrowars’ file and/or a souree
(sapplicr) file,

REFERENCE AND INFORMATION
SERVICES = ™ -

The releteqice function represents interaction of the
libraly user with the | library represeritative, This

represcutative can be a human (a nmcmber of the

libraly staff) or a tool (the library catalog, an indey, or -

a specific book), thatmeets the user’s need to locate the
information desired. {Bcc:amf: technical processes pro-
vide the materials and means for serving the user, most
of the tools useel for relerence are products of the
techinical services operations and syste,
. Markuson compiled the “following list of ninc
reference and bibliographic functions. :
I Egtablishment and Surveillance of Policies and
Procedures o
Policy development -
Maintenance of procedure manuals
User feedback analysis o
Performance analysis
Interlibrary cooperation :
2. Developiment and Maintenance of Refrence

Sources o
Evaluatlon and selection of hardcopy referpnce
malterials

Evaluation and selection of machine-rcadable
reference materials '
[Deve
chine-readable reference materials.
3. {[glf.nliﬁcatiﬂn ~of Relevant QOutide’ Reference
Sourc ' 3
‘ ’ei‘im::a- material sources ' -?
: ‘Machine-readable bibliographic sources
cadable data-base sources

- Machine-

* 7 Crganizational and people sourcees
. Establishment of procedures for utilization of

outsidle sourges _

4, Scarch and Retrieval o
Iyitial sereen and/or referral

‘Question negetiation and analysis
Clonversion of question to appropriate termi-

riology . : ©

Forinufation of search strategy
Conduet of search
Eyaluation of search
Kiaintenance of library andusex profiles

5" Preparation of Bibliographic's

a

/

7 ]
19
L)

lopment of specifications for handling ma-.

S patE,
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Definltion of sope and lypi* ol hiblivgraphy
&-cr:v:mng of pnt:ﬁhslly relevant itcims
Pn:psrang;r‘ of bibliogra ﬁhlc entry ln(hldmg
abstract and annotation ay required
Preparation of final copy
P Duplication and diseminatioh
6. Requests for Photoduplication
Screening fequiesta
Duplication ‘
Distribution of photocopies
Accounting cofitrol i
7. Preparation of Translations |
Identilication of language skills &lvdlldblc within
library or appropriate affiliated group -
ldentlh(::\dan of other sources ol tr.lr1114t|¢)r1 :
servicey
Screening translation roqagsts
Preparation and presentation of translation
At:cﬂui)t!ng control
8. Establishment and Maintenance of hpuml Ma-
terials }
Agency archivalfiles . \
Records of localseasch results -
Clipping and pamphlet files
Pemonnel skills inventories .
‘9. Materials Handling T
Mamt«:nanC¢ of relerence collection \
Handling of items retrieved from other Lullechnns '
Physical preparation and filing of %Frl‘:uml matcri-
' als
Establishment and sprveillance of pa[mg; and pmffa’urg,r is

=

an intellectual activity, and automation can lonly «°

support it, mainly by analyses of performance and user
feedback. If lormal survey techniques are usedto é.am
user feedback, the necessary stausuca!anglww can be
performed by an automated systern, ‘
Development and mainterance of reference sources is ‘an
intellectual a\:tmty that must be performed by huminn
beings but is involved with automated cfforts or

; products. Actual use of the machine-readable m ateri-
~alsmay be requiredfor testing purposes, .

Although identification of relevant outuide reference rmmn‘
is an intellectual activity, implerentation of the.!

machine-readable sources reqmre5 Establrshmg an =
e

automated system o installing an existing'system,
Search and retreval can be performed manually. on'™
output products, such as card r:.:;talags beetk catalogs,
or special blbhgg“raphleﬁ, ar it can be doneonlineata
terminal. In either case, the access poinisand the way
the information will be.approached must be deter-

“mined in advance. The actual queries will depend gn

J

RIC

i

b3

A |
the search techniques chosen, (Is free text scarching
possible? Is Boolean logic searching available? Are
predetermined descriptors required? Is a permutation
technique appropriate?) Library and user profiles can,

" be used for an automated SDI system if a machme-\

rcadable data base isavailable for searching.

Preparation of bibliographies car be automated. Com- i
Euter generated hibliographies can be produced from

1achine-readable data bases if the records are struc-

tured properly. For example, using the fixed-field data
iy the MARC Il format, bibliographies could be .
s ﬂpxled basgd on parameters dedling with language,
country of origin, form of conteiits (yearbook, directo-
ry,\ete.), types of illustrations prescft, year published,
and, so on. Current awarceness listslapd SDI lists based
on profiles also can he considered bibliographics anci
can be computer-generated.

Requests for photoduplication are handled mainly by
mimual acuwty, but automation could bC applied in

spuratmn af Iran:[rimm is an intellectual activity.

' Ihc clerical functions of accounting control, prepara-

tion of orders or requests for translations, and mainte-
nance of a file of sources of tramlatmn servicescan b{:
automated.

Establukmml t:mr]{ mﬂm(manfs zzf spsr:za[ matmul.r cgllcc=

repurts mrnmt:rcml catalngs, and prgpcaal/r:@ntract
~documents) can be controlled by automation, Some

commercial systems provide ‘for capture of source
material on microforms and for search and retricval of
the data by minicomputer. ‘

Materials handling is a manual activity that dﬁES not
lend itself to automation.

Althnugh most applications of minicomputers to
reference and information services are approached
thmugh problems in the other c)pcmtmnal areas, some’

needs can be mentioned:

® Public (user) access to the scnals holdings file

'@ Public access to the thesaurus used * o

® Public access to materialsin process

® Maintenance and control of special collections

® Maintenance, control, and access to mlcmfn:he

* decuments collections .

- Maintenance and control of files of human

‘resources and theirsubject areas

) Mamtename and control of vertical files

) Acq:css to c:c)mm&rr:ldlly available cmlm& dala
. bases of abstracts and indexes

. Maintenance and control of a current, awan:ncss
and/or SDI sygtcm '

£

4
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® Production of s};wcial bibliographics on demand

i Performance of litémmr(‘ searches on demand.

‘ ADMINISTRATIQN

Administrative functions vary m'mrding to the
library's place in the parent organization’s structure

and the payroll, personnel, and budget control services

provided by that organization. The functgns of library
administration are, in gcnﬁml those prciarn( in any
organization, and general business automation qy-:—.tc:mq
dealing with administrative activities should apply.*
Markuson's list of administrative funmx}ns fol -

lows.33
1/ Establishment of Procedures vis-a-vis Parent
Agency ‘
Legal requirements ’

Funding, staffing, and operational policies

Policies for joint sharing of facilities, ¢.g.,comput-
er equipment

Reporting requirements and policies

Identification of needed library services

Establishment of interlibrary and interagency

~ cooperation polmcq

Establishment of contracting requirements

. Personnel Procedures and Policies

Personnel selection

Establishment- of personnel policies, records, be-
nefits ) '

Formal dnd on-the-job training procedures :

- Personnel and records management

Fund and Property Management

Budget preparation and review, annual
Budget preparation and review, long-range
Budget allocation and surveillance

Library fund accounting
Cost-analysis review

Property inventory

. Organijzation and Adm!mstrmmn of Functional

Dperatmm )
Establishment of service

s to be performed

" Development and review of organization to

perform services .

‘Development and. review of administrative poli-

cies for each organizational unit
Assignmernit of line and stalf administrators

Bata Procesang for Libranes, pp. 333414

33 Markuson et al.,
3 Fur a collection of enays on and 4 biblivgraphy of library npﬂmunhs rescarch, we:

mdslmu[)rl hrary Automatum, pp. 1474

~ " MINIGOMPUTERS IN FEDERAL LINRARIES

Establishment of criteria for procecdure manuals, -

- for mﬁ et .«
C )[E‘Htmnq tminlym revicw
Reporting
Establishinent of statistical and lepurtmg require-
= mments

s Preps wration Ml review of annual rcpﬂrH

-
=

", Assign staff 1o planning tasks

8.

Fstablish policies

" Estahlishment of procedures vis-a-vis parent ageny is an

intel

ings, newsletters, cte

), Coordination and Cooperative l ‘florts

Establishment of local agency coordination [mlii

Establishment of agency coordination policics

Fstablishment of policies for eordination with
other libraries and pertinent groups

Assignment “of staff to specifie coordinatioh func-
tiony o .

Long-Range Planmng

Monitor developments and needls in locdl and

central agency
Monitor dcvclgpmcnts in otler llbrancs and

relevant organizations
' \

‘Establishinent of staff communrication via meet- -

Prepare and periodically update long-range plzlrﬂ »

fstablishment of Systems Development and
Fvaluation Procedures

Establish mechanisms for operational analysis

Establish procedures for utilization of outside
skills, e.g., contractors, stafl sharing, etc.

for utilization of equipment,
e.g., tele-typewriters, computers, cte.

Fstablish review mechanism for. operational

changes :
Escablish policies for cooperative planning, devel-
opment, and lmplt‘mcm;\lmn ’

ctual activity that must be performed by a

human.

The major activitics of psrmnne‘l Procedures and palmﬂ

are

intellectual, but records lfldll&g(;.ﬂl@ﬁl can be

autornated. .

Fund and property muzzzzggmrn[ Comlst’: mainly of =

intellectual activity, but property invenlory control
can be automated. The other activities of this function

can
statis

14 For a discusion of the automation of library 'Idmims‘m“i%“vmﬁ'g: Hayes and l&é:kesg

be supported by automation in the fnrm of
tical dnill}’EES mu-dclmg, and simulation. 3%

-

Frl:l; Brophy, Michael K. Buckland, and Anthony Hindle, Regdrr n Operanions

fo.mrfﬁfnr Ln&mms(Englwmd Cole.: Information Hanilling Services, Library and Education Dyivision, 1976G).,

S
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f)r'gﬂﬂl}:ﬂ[mn and admimsiration of functional operations is
an intellectual arca, (.nmpmrr mppur isapplicable to
“operations analysis review."
Reporting can be mppnrted by .mlmu;ttmn by using
data gathered in- other auntomated sysiems in thg

library. A word processing & ﬂtﬂrl CAN Support prepa-’
ry- 1} ¥ By Pi prepe

ration'of reports,

Coordination and rim/wnlwf sjfum is entirely: intellectu-

alin nature. .

Long-range planning can be supported by autornation,”

with ecither computer-gencrated data or computer
analysis and modeling,
ﬁ:[ﬂh[uf:mrnt u_/ systems riﬂidapmﬂll anel rlruluulmn ,i:mcﬁ

Lo , : .

b

i

SUMMARY
R
The problems and Rnlutmm dc:ﬁ:!m‘] in lhh ¢}
ter are merely representative of ks to which a
"minicomputer system «could be .!p;\l!t‘«’! in a Federal
llbmry Individual libraries may have different needs
that also can be served by minicomputers i the form
cof a standalone computer, a parﬁpl m network, or a _
local unit for a host computer. e “number of
mmnnmputcr ,applications s+ limited only by the
creativity. of systems f]cqlgn teams, The possibilities are

i H(“("%‘i

£
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A stated in the Introduction, Part 1, presents
“guiclelines for seleeting and lmplrmcnlmg a minicom-
puter system. Part I begins with the assumption that a
"library. has decided to use a minicormputer ‘xysh‘m For
those_teaders who are already familiar with minicom-
puters and who skipped Part I to begin this book at
Part 11, a suggestion in- order, ‘The  following
guidelines are based on a design model described in
Chaprer Four and it may be of value to review this
model. e :

FACTORS INFLUENCING THE
DECISION :

D’urmg systems analysis and design in Part ll various
ies for solving problems or meeting nm\‘ fv were
reviewed. The systems design document reviewed cach
one, provided the information on which the aelminis-

Iq

! trators made the decision, and contained all the \demls

necessary toinitiate the computer system,
How did they arrive at that p(hll!()ﬂ where thty
could make their decision? First, the problem or need
was ex prn:ss:d in terms of specilic goals and objectives.
The existing system was$nalyzed, and syslcm require-
ments for the new desigwere compiled. The design
model was applied. That\is, design characteristics
pertinent tothe system requircments were-determined,
and the hardware and software impacts for each were
reviewed; (the cass (or classes) of computers was
~deduced [nr each of the choices; the systems documient
was prepared and the time for decisionmaking was at
hand. .
What factors were considired in the choice of

alternatives? Some of the main factors in the design;

decisiors were considered L‘ll‘ly in the phase of
decisionmaking. The system requirements included
the organizational and’ cnvironmental impacts, as well
as those of associated systems, and the constraints
. (physical, organizational, technical, contractual, and

- resources) that had to be taken into consideration.

7.

SYSTEM

S CHAPTER FIVE
B -+ SELECTION CRITERIA

'The remaining factors deal with the various possible
solutions, wluch had heen shaped by the previous -
factors, . -t ’

&

COMPARISON 70 A MANUAL

Undnublcdly, in most. problem areas a. manual
approach could be viable. A manual system and a
mlmcnmpulsr ‘!ys(f:m it mustbcstrcsscd nzally cannot

pmpr;rly 1hc mini sysmm shnul;l du mnre than thg
manual system but still allow all the necessary tasks to
be performed. With any automated system the staff
reliel should be in the clerical ranks, as clerical tasks
arc the ones umally alitomatgd. There may be an

‘increase i’ the duties and responsibilities of the

paraprofessional or professional staff. Because infor-
mation must be expressed explicitly for computer
manipulation, the source data must be edited and -
coded before it is inputted. Higher level staff (if not to
cdit, at least to revise) is usually rcqu!.r::d* The entire.
operational area may fecl the impact of autemation.
An operation, to be automated, must be clearly
structured, prr;us::ly defined, and tightly organized.
Precedents and decisions must be redorded. Rules and -
authotities must be controlled and consistently ap-

plied. Thedegree of control may be much greater than

in the manual systern, and this may increase the work

~in the unit. For applications in which retrospective

conversion may be appropriate, the decision whether
to convert must be made. The file must be examined to
de:tcrmmt: how much must be converted (the file's
vnlur‘rﬁ:) and how ““clean’ it is (how mm:h editing must
be done bf:furc converting).
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“commergial service hurean or (()!ll[di tor, The 1t

"\'f;hmild he

lements, Theones | New York  Johin Wiley & Sons, [961), pp. 208 56

-

o4 ] V/ L . .-

COMPARISON TO A LARGE-SCALE
SYSTEM )

 In- mm[mr', g a minicomputer system to a large
-;calr system, the situation. or environment must be
established.! For ex: unplv i(l[]lp.lll‘:i)ll of cosls or
services must take into aceount whether the large-scale
computer woulkl be ‘the library's own, the ageney K

(with ar without chirge- -back fees), or that of a,

1

differences between large-scale compnters and lnmia

CoOmputers were chscussed.in € h.lph i+ T'wa. Additional

points shoukd be made,
® An online interactive systenm ol i mini nl.ly I3
cost-¢ umpﬂmw with a large ale Latch systam.
e A library gains more control over .'xk,slmy with
* s vwn mini’ but st take on the duties ateen-
dant in operation, maintenanee, repair; et
A Lu‘gj nay be best used alony
with, not instead of, a mini system, Very large
pnul,mg can bhe
and this

18

seale compule

requirements  for
performed ‘on a large
combination nmy lxe an ultnn.mw to consider,

SERVICE CONSIDERATIONS

‘-anr'lln;—, Oor
cale compuater,

Service considerations affecting alternative designs .

should be stateel
design phase. Tt
degree than ofservic

xplicitly at the end of the systtm

should he more of style arud

s choice

% present ar not. Imp:u‘ls nnﬂus( ]
first, andl then impacts on the
staff. Time involved can be a var s 0f
oper ation or use, Url(fnuhtrdly tracteoffs will be mg(h“

COST/BENEFIT ANALYSES |

ign as outli

consideret

iable, as can ei

wed iy

Clost analysis is p'ii‘l of systems de

Pcflzl,rku.sdn and the rmn for each alternative should

. f B

have been prepared, Markuson suggests that the .1!1;11)&1'; shcruld be p, fnrlm‘d

analyses ‘Ellnlll(l include *hL following.® difficult because so much®af the, “ben
I Auerbach compares mificomputers with wired lu;,u cofponegls, large-aale compaters, and comimerc

application arest for minicom peers; Auethnch o Mmicoinputert (Mew York: Peiroeelli Houks, 19743, pp.

configurationa for library applications; Rolwrt M Hayes, and Joseph Becker, Handdbook af Data Trocesang for

1974), pp: 26874, Davison raises thiee mgmlunlm isanies that st be comdered when desilding |
afy Autornation:

Nlins sinputers 5

wven, questions (o be a swerel, Wayne Thivison,
Related Problems, e}, ¥ Willed Lancaster, papres pli‘fmrxl at the 19974 €
mpaign. Tl

tinn for an Integrated Library Manayeinent Syxtein,, i

anid
at the 1974 Clinic on L |hmry Applicanans of Data Procesung, M ‘\pnllu | F\hy 14174 (Lithana-Champaigr

Seience, 1974), pp. 16
? Harhara Fvana M;uku:-mn et al., Cuidelines for Labrary Auloriaten,
1‘772) p ol it

I‘rrg\
decisianimaking.
ceml /benelit); we U h\pnﬂr A, st Arcnantioe in Lib
178 94 Becker andsHayes disvuss the benelit asfsilatre,

1974y, pp. 21 26

Cand “Chepler 7,
definmy

University of Hii iz, Crraluate Schesd of Lilirady Science, 1974), pp.
Appleaatzeny of Minicormpusers 0 L.sbrary and

A Hamibwk for "s’rffifjlﬂﬂ,rinlﬁr? Libraries (Eﬂillxn Monieca, Calif.:

K imber has a brief discusion on the ecommi aspegis ul awomating, espreially it rosts; R[lt’l-lﬂl
Hayes and Heo kit have anenfite Chapier on (tm‘.urnunung which s w
shiation.’ { 1
iystern Budgeting and viyluation,” Handbook of Data Procesning Jor Libranes, pp. 102- 21,
thie eriieria of vilue; Joseph Becker and Raobert M. Hayes, Information Sorage and Retrieval: Tools,

They alzo have a chapier called “System Hmh,rlmgi aned v

'

MINICOMPUTERS IN FEDERAL LIBRARIFN

2 . » ' : “

1. l)i':ir‘rmiﬂf-: development «‘\mu for all ﬂs[x;(:tﬁ ot
the systein including:
e Manpower costs ‘ ’

System design manpower)
Programming manpower
Caontractors and (nnqull,\qh
Seoretarial and clerical *m\)pnrt
Clommunication costs
Travel i
Telephone
& (Computer costy
Computer  tiqe for pmgmm debugging and
testing -
Clomputer time for data inpnt -“m(l file building
File conversion : ;
- Tuput preparation and «"dnn‘z;1
Iiput operators
Input equipment £
& [raining :
Preparation of materials for staff tr*umng
Special conrses, oo, for project te
® Other .
Fxpendable ma u‘rml%

Space . .
2. Develop projections fuf()mencmal costs:
‘e M;mpawc:r for systern operation and for systgm
‘madification
® Manpower forfile inputand mjaintenance
) l‘qulp[n(‘nt costs for lmput and mmputtr pro-
cessing
-~ @ Expendable matﬂ*,
per, labels, ete.
3. Compare  operati
ulmpulcr systcm
4 I‘up;er cost r(‘pﬁ t

e .’mdmlmmmpu! d
ce,"” in Appheatins n[;"mtfumpulﬁx o I,J&ngrg and
ry Applications of Data Pro -:q.smg 24 April 101 May 1974 (Urbana-
495, and Audrey N. Graach, "Mmu:nlnpulér — Characteristics, Econol
lated Problems, ed. F. Wilfrid Lancaster, papers presented
n, I.: University of Tllinois Graduate School of Library

'

etween larg
] Eip

ystern [Development Corporation,

1. Kimber, Autimation i Libranes, 2d ed. (Dxlurd Pergamop
{ to determine unit costs and other financ for
Iy un;u’éﬂfmvgnrﬁ (i.e.,

“Thig deals with eria of evaluation, sp

[

|




“" BELECTION -CRITERIA, b )

s : 4

service, and Ilhm‘ry mervice huas been gotorionisly document. These specifications often take the form of-a -
difficult to cuantily .mdl evaluate, Swihart dnd 1Tefley .- general description of the components needed to meet

i
. call these * nﬁanéuhlh copts” .;m,l raqlr(‘%s lh{: pmhlr,m the requircments, as opposed to a,shopping list of
: e - e R I " ;
Lhis way b specific brands, model numbers, and quantitics. The
lnmnglhlﬁ coats mugt alws 1w arrived at lorevery lr‘urm claimed V:f"ndﬁr is thus allowed to sugeest ﬂjl(’ best of what i3
lor & sysiem. TI servicn in vl improved, juat how will it he + T P T UL T S Hg Co T TR
improved, and specifically wha value can be placed o it, Some available to meet the specifications. Markuson and her
library administrators will eluim that they cannot estimate the - collaborators provided guidelines for preparing hard-
value of !;!t:r gr,viz:;f:, mure kaooka, ete,, but s ilgments can l.m ware specifications. 9 ,'
made with reasanable neewraey and when made, should B
recorded in writing, ST . l Develop specifications for cach type of cqmpmﬁm
However it is accnrnplnlwq the point is that cost alone - required : e
should not ‘be the sale consicde r*lvml The benefits st - 4 ]"P‘“ cquipment
‘be reviewed - sangl considered in the decisionmaking . (J:nlputcr equipment
prn-rms : : . ()utput equipment
L 2. lﬁput cquipment spm:iﬁéatinm shnu]d include
o | e b . ) . . Dpfsmtmg spcufmatmm, cig., case Df-DpEF&l[iﬂﬂS‘
b alternative hag been chosen, the next step is 1l o f
1ce an alternative hag B en —.dmgm’ the next step is ® Rcliability of operation
to decide how to praceed. There are three main - i At E L
vt ] \ & Lirror detection and correction requirements
v -choices: (1) The litsrary and its agency can develop o ) . o
g e A ® Throughput rates, i.e., speed -
and implement the system, (2) a commercial contrac- Disolay and/or orinting reqtiremen
 tor can be hired'to develop and ihplement the system, =~ - ® 1isplay and/or printing requirements .
or (3) a turfkey system cari be purchased and ® Environmental characteristics, e.g., sizey noise
N o . o F H L = ,7 £/
implemented/: The decision may take the form of a —of operation, portability, etc. l
process of ‘efimination, If there is no turnkey system ¢ Maintcnance and training provisions
available, the next guestion is whether the agency data 3.\Computer equipment specifications should in-
processing funit can or will take on such a project, If .. flude :
o, there may be no rec ourse but to contract out the Core storage and gecnndafy storage chara cteris- -
effort, Where options axve hvailable, the decision must “ tics
be b%scd on ,4[;111;31.._"; meeh U;g systein requirements, e Data ma.mpulatmn capabilitics
~o8ts nvolved, : T iy complete. : ' .
cosls in VD,» ed, and Linlr" y comiplete _ # Throughput requirements
. Whichever method is foltowed, the steps involved y U T
: # [nput readers required, e.g., paper tape readers,
are basically the same, Ollivier wrote that there were . . oy
. and other special peripheral gear
four fh*%tmn qtaqc% - N L e o
, ; 4. Output specifications should include .
lions are sent as - @ Printing capabilities needed, c.g., upper aﬁd.
e st Inrgmpmall (J'FQE';P) _r.uanjliit of qualified-vendors, ) © lower case
valuation. Propmals sulymitied by vendon are reviewed and . _
evaluated according 1o explicit eriteria and rated according to - Output form handlmg caps blll(lcs .
their performance and cost, s , ~ -® Legibility specifications for r printing and/or
Nt’gmiatit}n; Vendor(s) discussions are undériaken and a contract d!splays
lx agreed on. : ’ ! a o .
_ } @ Throughput rates
rhcs: stages will be undertaken an the procurement of @ Maintenance provisions
a turnkey system which includes hardware, software, i
- Examples of. these kinds of specifications were
and ;support; on the hiring of a contrictor to prepare - o , - C L
offered at the 1974 clinic on minicompnter applica-
and/ install the new system; and on the purchase of T L EEm
hardware by the ageney/library design tean. tions in libraries. The University of Chicago example
! /“11 technical specifications should have been was for a front-end minicomputer to serve as a data
d!‘iuiliup and (Dnlpl'(‘lt‘d a5 part of the system design - : X
, T4 Sianley J- Sihagt and Beeyl B Hefley, Cofnpuiter Svsimms i the Libran A L andbook fur Managers and Dengners (Las Ang | g;lj)lllt Publizhing Clo., 1973), p. 251.
£ % Robin T, Ollivier, A Technique for Selecting Small € wmpaters” in A Practieal Guiide o Minicomputer Applications, ed. FreeF. Coury (New York: " Press,
J972),p. 04 N :
;o n Miu‘kuinn &t al Cljll]flnlﬁ*{,ﬁl!llhla&ﬁ‘f}'uhmiﬂwn p i
f S ;
1y
. 1 4 \
- T
Q
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100

rxmfmnramf'aml highiq;x-m] interface to o’ host (IBM
53-7QIFIGB) The specifications included the fulluwn\§ 7
1, Processor speed — sufficient to drive the estim: t-
ed mix of terminals ‘
2; Disk storage — quffi(‘—irmly farge to include
software pluscertain files s .
» 4 Tapedrjves —two, to log all transactions - ’
4. Console operator comminunications -\ml pro-
gramming tool \ : ’
5. Cﬂmm\ nications interfaces — high iipi‘i‘il to the
tumputaunn center, a mix of !ipLL(Iq for the
terminals ’ |
6. System software —- disk oriented, with assermblers=
wions package

or compilers and ac PIINUNIC
7. Service — to be locally available and<eliable
“The University of Minnesota Bio-Medical ibrary

L
, I&[E!}lflc*ltmnq for the grrumr for its mmunrﬂpuu « for compayisan, There Is no attempt to specify model
, mrllngu(:;;tmn cunta}mcﬂtl LHC} requirgme n;% N names angd numbers or precise costs,” because the
*inen U ml{s: ° ':if’lll,,));t{: nrlrntctx;w;_t”l i nunx(mﬂpmarIrldustry is in such a state of flux,20
' ;“‘:‘m‘,"?’ ‘“rhrﬁsﬁlb ¢ by ly;c i(_x“ul—“n and pre- A study of minicomputer prices from 1972 to 1975
e D Eng wor( 5 A r}’:"ul“plc of "’,“"" | S qhqu that prices are dropping (Table 20). 11
». Lithgr explicit character manipulation instruc- g
s h P, ,g P ) hsu’ Jﬁlwﬁtﬁ Cnmp;\nmﬁ Between 1972 and 197.1
tions or some reasonable method of effecting these
~within the available instruction set : . Url.il _ 1972 1975
4. Mubhilevél indirect addressing and ind T or s = R
uhtilevel indirect sing and indexing o CPU with 7K. temory.. $ 2,500 § 650
“their functional tqulvalrnta.;n required 4K menmry 2,200 550
4. Multilevel mv;lu:mg is desirable but not re- Chasaiy A00 100
Power supply 400 375
quired owel aor o2
S . . Control pane 235 275
- 5, Main mcmory must be incrementable to at least DMA 900 Included
64K bytes ’ Power failure st 450 Included
. 4 e e T 1 s Trlrpmwr interknee 150 ° 150
b Dlrcﬂ_m(‘m,ﬂw ‘lut% required Real-tivme clock 350 Included
- 7. Real-time clogk required Autoload - 400 . 50
8. Hardware multiply/divide required 16-bit digisal HU,; 500 ‘338
T T 7 S SO | i Paper tape reader/punch 5,800 5,60
9. Power fail /automatic restart required - - Moving bead disk ' 13,000 . 12,000
10, Memory protection required Floppy disk (dual) NA 4,300
1}, Operator console keyboard d/printer with 30 ¢ ps - Priner 5,300 950
 speed required . m éjés iésfzoo
"One of the best technical specifications ever pre- _
¢ pared as part of ad RFP was issued by the Library of
~ Congress early in 1977 for the procurement of several ication ul i dl‘f\ﬂﬁj can increase whllL the pru;; remains
minicomputer systems.” The system specifications and V' the same or ewen increases. Prices  must be studicd
the welghtmg for the technical evaluation ;m‘ present- carefully for oher factors. Some pncc;s are guoted for
ed in Appendix B. The REP was accompanied by OEM huyers. These arc stripped units with no cabinet,
project d\:scrlptlgnﬂ.fﬂr each apphmuun area. This one power supply, Cﬁntmllu cte., which are to be incorpo-
1. (Charlea T, Payne, "The Umvrﬁuy of Chicago Library [ata Management System,” in Applaifions of s H;mmm[mzrrx 1 Lbrary and Related Probiems, ek V. Wilirigl

Layncaster, papers prﬁEﬂted at the 1974 Clinic on Libr ary. Applicationz of [ata Proceasing,

e, 1974),p. 11
1 racieriatica, Fconamica and "u:lrciln
1.8, Library of Congress, urement and "‘mpply Division, iy

18 WIthlng‘nﬂ predicted advances in compufers and included prive forecasts to |
the-Art technology and prrdlurd technological
SA-T5

" Marty B. Jarmz,' Mlnn:nmauin‘ ~ Micrudomputers

»

" Graduate Schinol of Library

pLﬁ‘LL;

l{g;’j

Q
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Ainterpretat ng the proposals, t

- Thisipchwded miniconiputer o n perif
develupments; see Frederick G, Withington, “feyond | 934 A l:rhnulngu ol Forecast,” Datwnation 21 ( January 1975):

M'NI(IDMI‘U‘ITZRS IN ﬂsi)mm,,umwums

¥ i
’

LY

is cextainly aowell- wmtm wnodel for mlm hhmrlra to

follow. ; .

REVIEW OF HARDWARE/SOFTWARE
Ulumarely, soméwhere along the flow of events,
whatever the tmethod followed, the systems team will

" have to comsider and evaluate specific manufagturer’s

models, pitce by picce. As @ background for this
prme‘:lum, ‘andl ‘to provide a common ground for
the main mrnpﬁnf_nls
considered in drawing up the five classes of minicom-
puter systemns deseribed in Chapter Three will be
reviewes! briefly. These descriptions represent a range
nl what is available in cach area. The main character-

isticy o c»lﬁmﬁnrx of each component arc reviewed.
Sample prices of price ranges are given only as a basis

hampaign, 1. University ol Hlmmg

o J\.prll tn | Nl.\y l'n*ﬂ (Urh.m;l
-

1977. (Mimrm:mphéd ]

?m|s - besth for state-of-

temy; Requbst foe Propesal,” Washingtan, D.C

nd

Peripherals; What Are the el Caowt Hang- Upﬂ.j"iilﬁkﬂ-jlim Systerns 4 (May 1976): B2,
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SELECTION CRIFERIA

Caystemg”

rated into lavgey cquipment or systems. Prices: for e
users ave higher, hecause they, need complom ks
ready o use Some prices are for “packiges’ or

choice of el vy features, Some prices for periphirals
do not inchiele the controller, which must be purahased
as a4 separale piece of cquipment. Somelines the
contoller i pary of- the larger CPU systern, which
means that the [0 device would mst work on

differeny mianulaciurer's CPU. The prices ofl a major
~manulagiurer can be somewhat Righer th thoss of
independeny component manufacturers, espec mlly i

the arew of peripherals, .

cry "
The CRU s vhe most difficult 10 (1(%{ ITI”M‘ e
cvaluae. The main elements used 16 des mn‘ il
precessar are fairly standard, but listing them diees ot
tell the whoir
cach of the following CIUs uses dlff( re i eh,urqmmrw
tics to describye it 19 : :

[

Mam{a(turm r
Memaory technology » core
Memary nge (hyves) » 332K

- Word size (bita) w 16

Cycle tine () # 1. 20rd
Microproprarmmye] » Y

Manufaiuvsr

Memaory tiye (byte) » A= 16K . .
Word sigr (bing) » B : *
Cyclaspred () v 16 '
Transenission evde = apy 711 bit code

Maximwrn [/Q deviers » |6 2 .

:

Manufacture 3
Main memwry = 10-180 (ke)
Character sjze = Bhits . .
Addreasable rrgl‘n\f‘t‘fr@“ F/partition, rxnphcnmmnn
Cycle tima » 3.0 ()
No. of I/0 channely

1 slow §pretd Fate f partition

1 high-sperd (FAC) -
Maxitum, Qevices/chandels = 10

- Manyfatyrie A . ] t

Memory wipe = 182K,
Word size = 24 bity .
Maximun [/ chigintly, = B

Manufastors
Cycle spesd (MHz) = l L -
Swrage technology = MOS ’

Main memory capacity ~ 32-80 (Kb)

* -

-
X2 Aok B e (s i
2] 5

ERLLEG ST I M R
4 ihid.p 193

Fuvmgvs AMimcomipnides Sysbet, W anger P07 70

that inwlude several components with o

story. Note that the manufacturer of

. [nr(‘d to* rDmpf:tltwL 5y§tgms

! 10

Manufacturer 6

No.of regiaters = 20+ implicit register

Memary size (wils) = to 4K (48K available to wer)
Bits/word el l]

Parity/ Protece = both 5 .
Cyele titne (ju) = 1.6 ’

Paging = yea -

ROM Control memary
Instisctions
Nunber = 91
Double precision = yes o
\rr)nmluplyf’(hv:dr =~ NA

, Stack lihllll']
Priovity interrupt = 10 levels .

Fven wnh products of a amglr mimuf.ulnrrr the -,

Auun[mnmn 15 dillicult, For example, t the IBM 370 iy

known as the Jatest in large-scale computers. However,
370 is a series mumber, and a sccond number identifics
the model, At the top of the 370 series, for example, is
the 3707168, At the other fnd of the series, - the
3707115 -is listed as the minicomputer, The Digi(al
],qmplmnt Company manufactures a mmlcumputcr
series called PDP<11. The size and power of this series
vaties” from the PDP11/04 (4K memory) to the
PDPI/T0 (128K memory). One manual listed the

base price of thé PDPI 1704 as $2,995 and the base

price of the PDP11/70 as $J4 600,

Sometimes model numbers for a series are based on
software alone. For example the General Automation
d.u.\ management DM200 series (220, 230, 240, and

200) all use the same hardwarn they d!ffLr in their

.suf(wtlru' 8.

'12()~|{Llnuttjnb ¢ m:y
230—Standalone . batch system - using disk’ monitor
operating system (DMS] _
240—-Foreground / background ((ummumgdtmm /
batch) using communications monitor 5y5tcm
(CMS)
250—Time-sharing
operating system (T50)
Because of the wide variety of CPUs, it is difficult 1o
state benchmark prices by categories. In fact, price is
not always indicitive of capability. A Gcncral Auto-
mation DM 230 standalone h1lt:l1 Systern was com-
" ranging in price from
847,650 10 $82,595 (Table 21).11 ", |  Ltisdifficult 10 be
sure that we are camparing applt::s to apples, since the
mnfigumticmg “ihDWﬂ vary in disc ';mrnggc Capz’u‘ity

»

using time-sharing
4

and batch

1)

ings.” . - : _ i

Wsetipisauhen, N | Auerbach Publishers, 1977), pp. 36, 70,79, 110, 262, 346

3

]
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0z MINICOMPUTERS IN le-’,u/\g,/l.lluwum
s l/
{ * N /
. lAIIi!' 2I-===( ump;msun of “Competitive hy!lﬂm ‘ /
e "VM;ln B ) ) - Price
Confi gura(um Memary Mass Storage ) l/() Devices Mid 1975
- . Y L _ _ ; . — A o
(n‘nr‘ral I\ll!mnm:un I)M{'N) 2K bytes ZOM bytes disk storage TIY, dine priter (#0 Ipm), card reacer (400 gjim) $47,650

DEC Diataystem 1056 YU Byt DM hytes disk store

s Hewlet t-Parkard M) FIK bytes 2L hytes disk storage

Singer System Ten K hyies

Felipee (17300 OGKE bytes  TOM hytes disk storage

JOM bytes disk storage -

VEY, fine printer (Y0 Ipinf -

¥’

Pager tape input, ma tape devite,
TFY, line pripter (200 Ipin)

Waorkstation, line printer (430 lpm) [

Console, CRT, mag tape Ueviee, 60 Ipm - prit ter, §77.400
4elinie asyne inull,iplt?xnr Lo
. ; 3

The five classey of minimmpuu‘r% put together
Chapter Three as sample systems can he priced 2z a
basis of comparison (Table 22). T'he prices that follow
are for end-user ﬁ')&%tfnl‘i and are on the high end of the
price scale. ‘The price for the processor is for the largest
end of the main memory range and includes the CPU,

in

main memory, 170 control, communie ations conerel,
chassis, power source,® control panel (or console);

support software, and operating systen It does not
include a compiler. :
TipE 22—Cous of the Five Classes of Minicomputer.

Systems
\ B a Mfm‘l@‘; o
\ Price . Class Size- .;nl:gi)i’y
$6000-17000 1 TGK)Iatelligent terminal (Data

Clollection)

$15,000 +I1 (32K)  Simple exec utive maonitor
) or single hanh general
.- applicatio
$30,000 I (GHK)  Single or muluplr batch
with general applications
) ) including sorting
$70,000 v {128K) wetive single appli-
) eation for multiple
' m\lmc HSEry '
§0500 v (FAK)  Times

i

mxlmc users

Iaknm,, these as b.m‘ l'l[;ur( 5, the cost of’ lhc varios
peripheral and software pic kages 1o beused can be
added for a total system price. . oo

Peripherals

i ©
I e -

‘The peripherals chosen to fill out the hardware

configuration descrve s cial consideration. Not only

do they ptrfurm {he system interface to the user and

lhcrchy influence the efficacy of the system, they can

T an hrr.;h M!_\lu- she bMin, Madeen daga’s \nnu.ﬂ Survey of P =L lisen mnhlr mMimperipherals,”
P I perip

.

Ly

/

{otal cost (sec

involve Lu."m\u‘h as N pvru‘nt uf‘ the
Table 20) of the hardware. /\ls(),} thyt
drops found in processors have uut‘y,curnfd in the area

of peripherals, ' '

In tln‘ arly dz

dramatic price

most

ys. ()f tlu:/;lihit:()mpulcr,
s designed originally
[nr larg r smlc Lumpul;r‘% The m '|pnrlphcml market -
Ihas now developed, .md Ifwrc arc many choices for
’lhi’LE sources for _pm sherals:

most 'devices. There are I
the mnlupmputcr (pn}L,&, or) manufacturer, the OEM
manufacturer who sélls the periphe .ral_without inter-
face, and the indgpendent manufacturer specializin
in u)mpluc plugfmmpitxblr‘ pt:rlplmral sysl( ms,
As Modern Dala poin ud out;!
“The
manufacturer. The miimaker lias designec
ed m!mj.lus logic and dmgnmuc;‘ dchug sofiware to ensure
troubledree mating of the peripheral with the mini. However,.
" since/the mini manufacturer usually sells only to his base,
production is limited and prices tend to be higher than the other
two alternatives.

safest ;md easicat way "to buy a pEl'lphtral is from the mini
ested, and fabricat-

Independent miniperipheral manufacturers/suppliers are the
second alternative, These manufacturers can cither manuhctz\rf:
their awn complete peripheral sub-system or they can buy from an
OEM manufacturer and provide a specialized interface for ‘
certain mini models. Mest of these manufacturers have a high
degree of ﬂgmh\luy since they are not locked into a specific make
or model, and they are generally less expénsive’ than rmini
manufacturers because of high vulume:s in certain pnnph:rals

rselfer who likes to design
The |
and the controller from a

“I'he third alterfiative isfor the do-it-you
his own hardware and software interfac
purchased from an OEM fmanufacturer
variety of controller manufacturers fur;he lowest price of the !hn:t:

-ripheral can be

alternatives. )

The advertisements for peripherals manufactured
by independents all emphasize which mini model they-
are compatible with. Industry magazines preparc
survey articles and include charts that show which
independent’s device fits which minicomputer.

Mudern Data B{ Nevember 1975): 34,

l N
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Nﬂhny run on smaller

SELFCTION CRITERIA

Another f&!;ﬁ(?[ of the peripheral market is the “TRM-.

equivalent™ or
pherals ;
acway

“IBM-standard” product. Some peri-
¢ designed to replace an IBM th'vi( in such
t the processor and software are “ignorant”

of the substitution. For example, disk cartridge systems |

are presented as equivalent to the IBM 2315 or 5440,
and disk packs are deseribed as u‘m\nl(nl to [BM
.e;‘H‘rnr'Hi() systerns, - :
The point has been made .that peripherals are
a high Ptf((lll-lL,L of the cost of the
peripheral systemis for the intérface. Julinssen corn-
piled a table that illustrated the pmpurunn of the cost
of the interface 10 the price’of the device (Table 2: jy. 16

Loy

TamE 23— Comparison of Costs of Pe ripheral Deviees
5 and 'ﬁldr lnltrf.u (3
I‘t i’!phrr'\l
Peripheral Interface
Peripheral Device Price [3K) Pr!n (Sl{)
TT 3330 Maving Head Disk 20 ol
Tl Cartridge Moving Head Disk . © 5.1 3.3
CTT Magnetic Tape 6 25
DEC Cartridge Moving Head Disk 5.1 5.9
Magnetic Tape 1.5 3.2
ED Floppy Disk 0.75 = 1.4,
Shugard Floppy Disk 0.75 LG
Sykes Caseite (R5212) 0.6 1.3
asette (Minicompter 0.06 LY

“Interface)

Some lnfleut'ﬂilLﬂ[ hgnuface tnun mpply inte rLuu

dcslgntd specifically for certain device mbdels aned

miniprocessors. Some firms do custorm mn rrfaces on a
demand basis.

[t should be pointed out that add- nn/t\(ltl N neme-
ry.nodules
ean be o
fndependent vendor, ‘They arc
augment, or replace existing me moty within the limits
\)l the CPU and soltware, ’ :

are often considered pe ripherals, ' They

et

cred by the processor manufacturer or gn

used to enhance,

Mdss Eﬂ()l;lgi Dev )
“There
and direct
slower, than dircct access ones, but they are simpler,
less sophisticated (thus less
txpensive) hardware anel software. Sequential media
vary from paper tape and”pinch cards to magnetic
1apes (both wssette type anc 'indusi'ryr-,sr:mdurgl).
T ' ics of sequential media are
speed and ease of use. Capacity does not enter in with

sequential

two basie. lypt“anf Mass storage:

“The: seqyfie sntial deviees are usually

cpt for capacity of card hoppers) but can b

Jullusse-n Iht‘ Uni “\nhmk foar enipheral (.«.n(p,lh s
anphrmla Make the Mini" p 36

X
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The data ieansfer raiey
}'I ‘he rates for reading

i factor with lengthy of tape
determine the price of i devi
and pubching vary for p:\pn tap

For all tape devices the speed can vary with the power

“of the tape drive; fast forward or rewing specds also

can vitry and affect system efficiency. "[ables 24428
show the costs of vari jous mass !ttm,;gf. devices,

Paper tape and punch card (li‘i’lu“i;

TABLE g*}-sl'gpcr Tape (Perforated) Devices (Five-,
Six-, or Eight-Ghannel Tape) -

(Esil;gif;l*y "!prﬂl ((haraﬂtni per !u:n)nd) " Price
] -

H 600 PIIH :1 (Iﬂ

Keader Slow: up 0 mu
controller
Mfdiumfmﬂ{im 81,800 plus 34,000
' . 10 $3,000
: .. . controller
; High:  greater than 300 ° L
Punch Slow:  up to 60 33,000 to 39,900
Medium:61-120 . 35,500 plus $4,000
o $8,000
controller
Reader/
Punch $4,200

—_— . — -

Note: ‘T'he prices are unly sa'mples raﬁdumly thm:n Thr; mmml
ler may be part of the mainframe systeny, and the manufac-
turer’s unit can be used only on its equipment. There may

be a separate controfler, which must be purchased separate- - )
ty, or the device may have the controller mxm!lrd in it ane

included in the price.

TABLE 25—~Punch . Card Dcwci:i (&(l{‘;,]umn)

(‘ufgnry Spﬁsd (card_i per mmulc) l‘nf:
T Res ultr Slow: .up to 300 $4,000 1o §6,000
. with controller
© Medium:  301-799 Up to §10,000 wnh
: . . controller
- High: . 800-1400 . $10,000 (o $15,000 °
N : with controller
Punch Slow: up ta 70 51,900 plus con-
. troller (§750) °
Medium: 71=1#9 §9,000 1o §12,000
High: - 150-300 ©  §10,000 1o §30,000
Reader/Punch Read 300, punch 60° 39,500 plus con-

. troller ($1,900)
Multipurpese

Read 300, punch 60 $11,400 plus con-
unit {can . troller ($2,100)
include -0
sarter)

Magnetic tape cassettes and cartridges, The t tape
tte is the simplest magnetic tape device, Jt looks
like an audio cassette and was introduced by Philips.
The cartridge was developed by IBM: it has wider

" Mnee Mg ro Npitems 10 Janwary 1977): 64

l’_;;g

cs and punch cards,.
but magnetic tape read and write rates arc the same,, .
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tape (therefore ‘more tracks) and more ::apamty An
article in Modern Data compared the two forms (T ables
26, 27).18

TALLE 26—Comparison of Magnetic Tape Cassettes

and (’f.aﬂridges
- ) Csmfi,,,,iiéi  Cartrd dgt -
Price of drive with read/ $450 $100 B
_ write and moter control
~ electronics
Price of a,unit {cassette § 8 3 20
or cartridge) .
Average capacity of media 5.4M bits 23M Bits
. | (2 tracks) (4 tracks)
Average tansler rate 8K bp—s 48K bps
TABRLE 27==T3pt: Caszettes
B ReadSWﬁlé Rsmnd . Dcnn!y  Price B
Speed .5p:f~d 3
iianges from 0 §D to 140 120*10 ) M,B(}ﬂ?tnr §2,700
to 30 ips ips 1000 b sngle drve
: ' $2.300 o 33,400

dual drive

Industry-standard magnetic tape. Magnetic tape on
open reels of 7%- or 10-inch diameter is the common
tape for both large-scale computers and minicompu-
ters. The tapes have seven or nine fracks and are
recorded at 800 or 1600 bits per inch (bpi). The read
and write speeds range from 10 to about 73 inches per
second, or 10-100 thousand bits per second (10 100
KB).

multi; .o

devices
and

come

Some as clusters compuosed  of

drives controller units Prees vary

U’dlﬁE’, to combinations of varables present| 1 able

B).

g N

TABLE 28—

R

Industry-standard I;;p-e ['I'nvﬁ

Tr.stks Density Bc;;d!Wntf SF‘ftd No. of Drives  Price
7 [20,0] hp! 125 s 1 § 7 ‘l‘m
9 BOO bp 129 ips 1 7 4956
9 800 bpi 12.5 ps | B2
9 800 bpi 10 kB 1 ERYLY)
9 B0 bpi 9% KB | 0400
9 80O bp M) K Bien | 7 B0
9 800 bp 4 K BPs 1 1, 50%)
9 BOO bp a0 K BPS i 14.004)
9 1600 bpt 20 K BPS | |7 41
9 1600 bp 40 K BPS i .
9 1600 bp 80 K BPS 1 2 i
9 800 bp .18 KRB i ‘mmn
9 ROO bp 18 KB 1 22160
9 BOD hpl 17 5 = 1 Tt idKd
9 . BOO bpl 175 aps v 2l i

% Srephen & Caswell v 7Camrtie Divesand st 3oa st on

¥ Thidd

'f“ [Yan M Hower, e Floppn [hak I Hives sl Bont e 17 1 dhisiori o b

o Rarbara A Hevoolds, el [§ AR

“Remonabile Tisk Carsdee i o s

e
Frems s Janaary 17010

MINICOMPUTERS IN FEDERAL LIBRARIES

Direct access storage devices. Direct access mass
storage tises disks (diskette or flgppy disk, fixed-head
disk platter, movable-head disk cartridge, movable-
head disk packd. Floppies are better compared to tape
cassettes than to the large disk devices}® The price of
the drive is about the same as the tape cartridge drive;
the floppy itself costs the same as a tape cassette and its
capacity is smaller than that of a cassette or cartridge.
The transfer rate is significantly faster for the floppy:

Cassette A BK bps
Carridge ) 48K bps
Floppy 250K bps

Some floppies are compatible with [BM equipment,
and some are noncompatible (either in the data format
or the plug for the drive); there are single; double
density floppies.® :

Fach device comes with a drive and a controller.

T'he units come in single, dual, or triple drives;.

$2 800 to $4,500
$3:750 o $6,000
. $6,200 to $8,000

Single drive and controller
[Jual drive an ,::c’mlmllcir

I'riple drive and controller

The fixed-head or head—p&r—trafk
: the most EXPET!S]\'F per unn

Fued-head disks.
disk 15 the fastest but has
capacity The total capacity available is less than that
of a movable-head disk. A unit with a 512K-byte
Capacity costs $10,880. One movable disk pack has a
20M-byte capacity and costs $9,500.

Duk cartndges. A disk cartridge 15 a movable-head
disk in a unit of one or two platters. Single disk
cartidpes ate removable which means the files can be
uansferred physically from system 10 system. Double
disk cartridges are often combinations of one fixed disk
and one removable disk A number of characteristics
. an be used to describe disk cartiicdges, butonly a few

l:SI

are %iL;lefi(';_l[] =
I hive 1;|pnu[y SlOTdp \.;PAthy in gabygizs using
unformated data . ’

:,!mcil bis [}D&il!inm;s tu gt

vonds).

Avelagt T aceess Umic,

od in millise

ready to read or wrie (expres

Liamaler 1ate. sead or write speed (expressed in

kilobytos per second)

$1

oen MigF dp e, s Fobiasas 00 o, s
b

1584

d:
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B - . TABLE 29~Disk Cartridges
- ) Capacity ) Price Access Time * Transfer Rate
Low Capacity 25M bytes 85950 t0 $11,000 4590 ps 180-312K bytes/s
Medium Capaciry 48 10 6.59M bytes §6,000 w $14,000 42-90 s 150-312K bytes/s
High Capacity 96 to 125M bytes §7500 to $12,500 38-90 s 181-312K bytes/s
High-Density (30004690 bpi). 25 1o 26M bytes §15000 o 324,500 B 312-937K bytes/s
High Capacity o -

Bit density: the common density is 2200 bit per
inch, but sume newer disks have densities of more
than 4000 bpi.

Price: prices include the drive and the controller

Prices are related 1o the capacity of the carridges

(Table 29). The capacities range from 2.5M bytes to
10M bytes with several exceptionally larger unit
available. ' ¢

Dusk packs. The disk pack is the largest capacily umt
Within a unit there can be 10 or more platters tha are
read by a movable head drive. Some disk packs add a
second drive. Thessame elements are important for a
disk pack as for a disk cartridge: Ccapacity, accessy Urne,
and transfer rate. Table 30 compares prices of varjoys
disk pack units. '

TABLE 30—Disk Packs

.

Price with Clontroller

.

 Capacity ﬁmﬁbﬂ' of Drives

$11.500 ter 18,500
STOAKH) 1y F15H.UN
835,000 10 $40.000
S2H 00 o §30,000
$15,000

$3H,000 10 75 WA

20M bytes 10 one
JOM bytes - adel secund drive
40M bytes .on% -
80M bytes one .
add secopd dnive
M bytes 10 dual
]7§M by!f‘—_g

—— S oes e e = L e

Man/Machine Interface Devices

Man machine interfoce deviees ap wd inpu
information in human-understandahle fosn These
devices differ sienificanily in tiput cntput apabile

ties, Soire are mput only, ahies ouatput o0y Lgid ]
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ving L YWeselman, Frigte Techpolortsy et lia bonite \ 1oy, AT

others handle both input and output, Some are
hardcopy, some display, and some both.

‘Punch card readers and paper tape readers_are
input only devices and were discussed under mass
storage devices. Printers are the most common output
only devices.

Printers. Printers vary according to several charac-
lenstics:
Speed — ranges from 10 characters per second to
18,000 lines per minute
Pricc. — varies from approximately $100 to
$310,000 '
Method — impact or nonimpact
Mode — character at a time in a serial format or
line at a time in a parallel format
Character images — shaped or dot matrix
Character sets — 64 (upper case), 96 (upper and
lower .case) 128 (upper and lower case plus
special characters)
Type of paper and paper feed — heat-sensitive
paper, friction feed roller or sprocket feed roller
these all affect the ability to print special
furms and ‘v muluple copies.
Priat®r ullts contath an interface 1o the corrlputer, a
poser supply, and control  electronics (sometimes
it Tuehing a buffer). b
Morlern Data prepaicd o summary of typical printer
prices . the end ol 1979 (Table 3022 It gives an

~overview of the printer market

SFoetern [ s B Nencinteer 1970 1y
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i

Tasik ﬂdT’* cal U.S. End Usr:r Pﬁnttr Lqulpmml Prices :md %pe:t:ds

Cij t141 ' .

In;p:;:\ Character
(Shaped Character)

Speed -(characters/second) -

Price (3000)

Impact Character
(Dot Matrix Character)

Speed (charactery/second)

Price (3000)

Impact Line

(Shaped Character)
Speed (lines/minute)
Price ($000)

Non. Impagt Characeer
(Dot Matrix Cl
Speed (charac
Price (B00L))

Nen-Impact Line

(Dot Matna Character)
Speed (lings/minute)
Price (E(\()ﬂ

1 30
-4
3100
48
C 00250 300-700 8O0~ 1800
417 b el 39 HO
[RUAS 13
N | 4
. WAY GAR] tRAY SULRD
5ol T

¥

74 12

Mulllplc copies puzs;bl;,
preprinted lorms possible

603 130
44 z
Multiple copiss posible.
. pre ]nlhltd furms possible
115 66
4. 17

Multiple copes pussible.
preprinted forms possible

1

Requires special paper,
single copy only

Requires spenal paper,
" single copy only

HEME TH.KA)
145 110

Teletypelike

Terminals,
have keyboards for input; they print on
output. Sorne character printers with k

Teletypelihe  termimals
paper for

boards

cluded could qualify asinput ‘output terminals. Many

of the same ch
“teleprinters’”

{1mpact

aracteristics of the printer apply o these
ppH

and nonimpact printing speeds

from 10 to 120 characters per second, upper case el
uppgrﬁ’](pv(:r case, 80 characters prer line o less and up

to 132 characters per |

ine) Table 12 gives price ranges

for various types of Teletypehike terminels
TaBLE 32— Tyrlli,lj Te lU\pi;‘hkl Terminals

B L—lnf Widih

Pﬁ\ ©

' ‘Fﬂm 'sprt:d

BO chiracters per
line of less

More than 80
charictens per e
Generally B0 e mon
characters per line

Keybourd/ispla)

keyboard/display terminals use

[,p 1 R0 L'h,l,r;ufwm

Up w B hatas diin

91, mn 5’;()114)
i secingd
HoikEy 3, nE

pet sy amid

Up tes 120 (hisnacnss . B Rl B, ami

per secaned

Ter minal= 1 he mMost  olTia

s GRT for display

Although these have some charactontos i COITITION

with hardeopy  printers, other characiensues are
peeuliar o display units. 2
Characrer format (size of the dur s st e

furm the charaoters)

Clartntnon patlerns a0

by 7 or 5 by 9 (the mote dots, the tnoi e wibale

Display characters {twtal number displayed on the
screen) — Usually 640-2000 charnaciers.

Formar (number of characters per line and number
of lines per screen; the product of the two equals
the 1o1al number of display characters) — Gom-
mon formats are 80 characiers by 12-24 lines.

The speed is equal to the tr ansinission rate

e awse there 15 no slowdown due o lﬂ{(hd1lt;ll

devices. . If the CRT is conncaed as a 1 TY

replacement, the umlmllu will transmit the data

a time, with a speed that varies

Spiﬁt"d

one character at a
with the keyboard operator. "The printer r will work
at a rate L(!Iﬂpa_lrxlblt’ 10 that of a Teletype: The

‘a(lphl‘a(l(xllt‘d controllers allow transmission
Q600

R4 8214
ifi blocks at communications speeds, e.g.
BatD

Character set
Case (U6}, a few with spectal chatasters capability
(124) ’

apcctal teatanes Buaflered o page
pusde , forms nlloin formats, function keys; line

width

! ppeEr tas b oar upper lorwer

'l,mlul“f!i‘d,

and character edit capahility,  double

Chareters: conrollable  cupsor, everse video,

Dlinking, bult i moden . atousts coupler: por-
[xlblc‘ \ .ll]i,i t,'ulni'
Praces vary accoriding o the combrnatons ol fea-

e arid elemenis The boteonilevel s aroungd 51,000,
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fsa?lfgs that place it"in the intelligent terminal class.
I%ame CRT controllers handle multiple units as a
cltister. Spme units have the capacity to plug in a
}/)l‘in ter fot hardc6py odtpirt.
Software
' / Ir many cases, systerns software and an operating
; Syslem are included with the purchase of a minicom-
,/‘l put«:;?procj@f. “Extras,” in the form of wiilities,
|/ compilers, and communications packages, are sold
separagely. Sorme manufacturers offer applications
sgﬁ\«far’e packages designed for special purposes. Many
companies will not sell these packages, but only lease
thens, to protece the proprietary nature of the packag-
es. This arrangement usually allows the user o receive
7 the latest, most up-to-date version of the software,
// The following prices are offered from main mini
"/ manulacturers business systems lises. They would not
/ mecessarily reflect prices from a systems house.

4 Systory Softuare
i Utilities ) $ 15/month rental

8700 purchase

$_15/month renal

$ 25/ month rental -
320 w §$.90/month renial

§ 11 w 3115 /fsonth maintenance

s Communicstions
) OpeTating system
Comapiler

Applheatons Saftenre
Purchase * 8 500 1o $3500

§ 600 1o § 750 plus §12 ﬁd:“im;jmh Mainiehainee
p

' S Lewse fee 8 175 /
S ’ § 250 1o §1450 plus 810,65, 365 rmonth
:‘/ $25002 19§60 7

Manthly $ 1508 ‘Ezﬂfmnnih/

’ rencal 7 /

$ystems

'2.1/Maily ol the major lnini[lnipulf'l TETTRIY FURTT T
()fft:f entire sysierns, Such a system nieluades o ufi||j|¢j:(r~
hardware configur
sometimes even application pack;
offered at a price that is less than thae of o plece by

aton, a software packase. | and

ges  Dhe sasrern s
picce purchase. This is particularly true fon i el hyen
terminals, which often have all the COMmpone i 1
simgle cabjnet. Some systems are for genenal spplbs
tions, but somie are configured for special purposes. For
example, Raytheon has a system exproially designed
for distribiied processing. [hgital Equipment Corp

has a ‘-\ﬁrd/prnr(?ss; ng systern s the [Parasysters 300

Hstve A Robick, Edrmund | Armen, ancl Al W Yerkes, gy of S0l [T
infuremgn mn sin M tngnrers fig Whraees we Lm ot Iuhadogy Librsass 1972

APk Huver s Gonde 1 F
B Py, Armign, and Yerkes, “Surmsey of Smial loasimes o Wi s p i

LY PRI N Hetetel el 2 Simiall Bumipa e Compmtein, Afme Ve % em 4 et L

!
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and the top/is more than $12.000. The top end has 3

17

series; and Burroughs has an entire series of systems for-
work-station based data entry/inquiry.

One type of system — the small business cornputer
= has received much attention and has beén widely
developed by the industry. These systems are ‘‘general- -
ly characierized by purchase prices bet\een $5,000
and $100,000 and by a strong orientation, ‘in both
tqui‘pl‘ﬂeﬂ( and software, toward conventional business
data processing application.”2* They are developed by ..
the main minicomputer manufacturers or by indepen-
dent system houses or turnkey vendors. This market
was assessed at 81 billion in 1976, and so has received a .
great deal of attention from the trade press.Aticles
that survey and review small business systems appear
routinely, and looseleaf services such as ‘Auerbach’s
Buyer's Grude to Business Mintcomputer Systems®t offer
current information on the market. .

One must be very careful in studying systems ds
described in the press. Not every vendor “hunhdles” his
systern the same way andnot every reviewer presents
the data the same way. For example, the Datamation®5
survey described the Datapoint Model 2200 bne way, -
and MunaMiero Systems?® described it quite another:

Datamarion Mini-Micro Systems

oy

[0/ 2 VN
Word length: 8
Mermory capacity: 416K

Meadil Hrghlsghts
No. installed “date:
2000 since Aprij 1972
Multiprogfamming: No
Communications: § lines
Applicatiors: bapking,
INSUTANE. gOverpament,
accountng

Datx Entry Terrminal
Video

Card Reader

80 column (300 cpm)
Progessor (Dalapoint) »
lnternal stgrage

X MOs

Desk
Capaaty; 0.256-40M bytes

Mag Tape
Caniridges (2 uniws)
Reel

H bhis 48

Muss Shreye -

sk floppy, FPrisiier
dg Senal 192 eulumns

307310 cps

;g. Serial 11 cojumns

3 1207240 ops

Line 132 coluruns

30600 ops

tandomt s=qu 8
irpele xed ﬁ
Magnetic t8pes:
W reel, vasseite

Loramurmcations
Asynchronews and
sync hrenous

Froofaheesils
10 key, ¢ ardd, sepag) e
proter (120 (pg).
Ine printer (163 K2 lpm)

WL
Dhssgpragpane 33 (f{\qjlnl*i?l Fahs) 91

e pUEETS,

1y
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F‘ﬂzgmmmmg Languages
DATABUS, BAS RPG I,
assernbler ~
Mudes of " Oprerghiont il
' Opline bateh |
Titggeal Prices '

Softvare

RPG BASIC, asembler,
QATABUS! SCRIBE,
DATA BORM, DATA-
S}LARE Accounting
paikag:. ‘DBMS

Baiiz Prices Purchase. 45,000
88,571 (3216/mw., 2-y7.) . Monthly rental §1.200
Software and support extra  Maintenance 250

How dots one compare these data? The Datamation
price;is for a basic system (probably the pracessor only,
wn {the lower end of the memory). The cost of mass
stgrgge dw@q pgrlphcrals and data communications
equipment would be extra, as would the cost of

~ software. The MuniMicro Systems price ll]ilLde‘§ more
and is more representative of what this svstem would

actually cost. .
An interesting comparnison can be made between

two entries

' MINICOMPUTERS IN FEDERAL LIBRARIES

LI

EVALUATION
In preparation of an RFP, thc ‘criteria to be used in
srevi :_wmg the pmpasﬂ are drf\wn up and nften are

nnly th; hardwarc ;md :.-_pftw;arf: but also the;: man
turer and/or véndor's track rr:cnrd the
experience of the systemn (or hardware),
responsibilities for mamtfnancc of thr: systef. The

University of Chicago Suggthtcd that the f llowing
.

points be covered as the basis for review.
1. Reputation of manufacturer/supplier — This crit rion is the
most subjective, but in terms of our requirements, fs the most
important. The hardware- must be _ widely a\"labl: and
stp-nrtfd over the llff of the sy:ﬂem whn:h 5 gggu the

hs pmd\u;l

— Maintenance support must

2 Maintenance

loeally and should be of provej

reliability.

Communications hardware drchitecturg — The miaj

the minicomputer system is thatofdriving approxifna

cigh‘\ lines with various transmission _,th;;r;y:[ ristics.

Appliead [F
{ymmuRisaions T hpapsint
= Moded [hygnlaghes Madd 101 TS
B installeds dars IniFmisaingd s [T RIS
" : Angust |4 jarstiary 1NTE
Muluprograp mng Nu =1 i
N “Cpmmunicanen O Line Jng-av:. L € Wy gnF L St T
) 7y, 17HN IECIES TRN
Ap‘phfgnﬂm Manufaceihng, Hinkige, (s 2.
c:) - imven tiry hiesd e W
. oo priveving T T LI
Prcrtint Natapeiing 0 I byietjestnii
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rrlphrml devices — Because the front-end computer system
hrovides backup when the main computer is down, a heavy
burden 18 placed on thie peripheral devices, most numhly on the
clisk drives which hold several processing files. The mﬁ:hamcal
components of the system have the least reliability. Therefore,
the disk and tape drives proposed must be devices previously
installed and of high reliability ;

¢'PU architecture - The statgof the art in processor design has
reached a point that many fast, relinble minicomputers are on
the market. Therefore, CPU 1o CPU comparizons should be
rarnruzed as much as posible

1ted as to relative impor-

['he points are often we
(See 1O
Within each «ategony further evaluation is ne

Ll © w(:lghti ng so’h

dule in Appendix B.)

sarv Various schemes have been deser
hterature Many of these so hemes are based on lists of
peruncnt factors weighted according to their relative
nnportance tothe applicaton. Formulas are Jpplll‘d to

compare the results of cach proposal’s welghted scores.
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At an American Institute of Indusmal Engineers
(AIIE) conference on minicomputers, John Hughes
suggested use of a vendor decision matrix.2? Th:

criteria he suggested were: 1
1. Processor Architecture

- Memory cycle time

Word length

Memory path-width (
Interleaving ability
Number of channels

170 channel data rate
CPU cycle time

Number of registers
Instructionset -
Main memory capacity
Main memory type

2. Software

Operating systems | o
Data base/file management systems
High level compiler

De ggmg aigs
Applicagion packages /
Utility prpgrams’ , 2

Overlays

3. Maintenance

Equipment Reliability: leé{* and MTTR
Onsite FE [field engineer] = +
Expense : -

“Spare parts

Diagnostics
Organization
Preventative maintenance
Contracts available

b

4. Marketing Support

System docugentation
Programming manualg
Custom programming

SE support [system enginee |
Training -

5. Company Viability

i

4 John Lee Hughes, "Maxs o R
Amencan bsutute of Industrial Engineers Canferen s held in Ay ashinfion. Do
Auerbach an Minicomputers (New York Petrocell) ks 1974, poH
o OMhvier,

Time in business

Profit picture ,

Research and development
Installed base

AUmhank s o Haeas (5.

“Technugue fis Selecung Small O ompuIEr.” p O

LE) \Nlllmm Barden, Jr, Hue to Huy 68 1 Vini arnfigdes (F My omprge

Ystanagsidin Ho

Al

i

wi Aeaa
17 I‘l '\hn.rmln—r 1979 (i Angeles Management I

k)
. 109
'Y
\ -
User groups / B
Future plans L
6. Costs '

_Purchase price - ..
Discount structure *
Lease basis

Once the criteria are established, the weights should -
be determined. Of the factors listed, some may beof no
importance to the application; give them Wélghlj of
zero. Those factors most 1mport;1nt to the application
should be given the top weight. The most common
scale used is zero to ten. The weighting decisions ¢an
be aided by rcvx&wmg the hardware and software
impacts discerned through use of the Design Model
(Chapter Feur). Auerbach reviewed the elements of
hardware and described how each aflects a systern. 30
For example, if there is: frequent data exchange
between the CPU and the external environment (ie.,
the penphc?ral devices), the interrupt effici ciency is
important and the machjne chosen must process
interrupts qu?,,ly and offer multilevel priorities.

Ollivier did more than subjectively assign W!:lg‘hE at
review time.?! He broke down each factor in terms of
possible responses and the ’,\?aluﬁ each should be
assigned. This value is then multiplied by the weight.
Table 33 shows an example, Although this appears to
be a more scientific approach, a caution must be
noted. Manufacturers use their own techniques to
achieve the same purpose, and the factors are difficult
to quantify prec xse]y For example, how would Bur-

TABLE 33—Weighting Scheme for Hardware Evalu-

ation
- S— — =
Factor Weight Scnrmg ll;ﬂ@
Word size -0 4: lh bus ar rrmn:f. 2: IE .
bits; 0: B bits or less
Cycle ume b b ps; G- 1= s 00 2 s
Instruction sa1 5 } ive; 2; Adequate;
Aduliesing 4 L4
lhe fnllnwmg lﬂdlr\il, -
relative, indexed, direet i
o greater than 4096, or
by addressing
Iinarapa 7 4: 3 or more priority, no

‘identification necesEary,
+1: adequate for 3
devices; 0: nome quoted
-0 Subtraci one point for
ru‘h 5 1m hﬁ over 11 inches

Fhysical xize I

Debeaw, pricesdins ol the
icatin Ceetpuira ion, 197%)

spratees [ Ry 1 pplieanom I‘xp[:mm ed Havid E

ad W o Samn & (o, [976), pp 05 87
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. machines that use 8-bit, 16-bit, 24-bit, or f4-t

i

rough's variable-word-size devices be compared with ?
_ 1t words?
Barden suggests that the best way to overcome this

problem in the area of speeds is by preparing and. '

running benchmark programs for the various types of
minicomputers.’2 The sets of benchntarks can,vary
according to the application. He illustrated bench-
mark programs run by the industry: | transfers 100
bytes of data from ohe block of memory to another; 1L
converts a 6-digit ASCII octal value toa binary value
of 16 bits; and 11l searches an 80-item string of
Table 34 illustrates

characters for a given character.

the use of these benchmarks. .
TasLE 34—Instruction Speed Benchmarks

- ) Benchinark® -

Compater 1 O T Average
BO0B— i chap 69215 17675 55425 25762
8080 pp chip 7854 1018 1546 4199
_MC5800 pp chip 3918 2l 807 1,672
F8 pp chip 524 439 899 2195
MCS6502 pp chip 2604 447 440 116
PDP—$/E 1158 1258 6680 651
Nova 800 688 SB8 2526 334
CAl LSI.3/05 4,006 339 124875 rBed

(core)

290.5 256

* Interdara 6/16 B3 390.5

“*Time in microsecands
A similar approach would be’ t
industrywide comparison. A classic Atudy was done by
Butler in 1970;3 the data are olfsolete now, but the
approach is still viable. He used ghata for 45 modeldasa
basis for a price-to-performgfce ratio by using three
Ahe hardware price’ perfor-

use an. existing

equaticns.for caleulating;
mance; the softwar® price/performance; and the
overall price/performance. He showed ratings for the
45 models based on owerall price/performance valyes.

Some evaluation techniquesstop when the weight
ing or weighting times value has heen completed. This
number can.be said to provide a measure of compari -
K #1 The vendor with

the most accurnulated points &5 fchosen for final

son among various manufacture

evaluation. Ollivier suggests that some factons may be

1§ L Buader, "Comparative LRilena fue Mg puiers,
97 See also Becker and Hayes' par
system consideratons involved. The three paramieters aie CorsiPOPeT At g L
and Retnral, pp 205 h2)

M Cleorge A Khtaan, "Cost Vendin Exsuatom Sexie :

33 Oflywier, “Techmigue for Selecting Small Compurens g Ut

W [bed . p 17

11 [hana Delansy, Technology  Preseit Siatus and Tisnicla iy §ailiigaile s

e of egqu flinenn shich o alugdte

papers presentedd al the Precorfference Tnstituie on 1.
Asmowiation at Las Vegas, Mevada,
S0 Diavid 1. Weishrosl, 7 Auejuins
presented an ihe Precoilersn o lnaliiuie an fabrars
ai Las Vegas, Nevada, 2

W Sefel, Sl Busineal amnpuers

3 Bysteran 1971 Apprlicatens St

poH

/

aiv Auternanon sponsoredd by the Tnformation

. ¥ ;.
MINICOMPUTERS IN FEDERAL LIBRARIES

. / .
so critical to the systﬂgx‘l‘tﬁat their absence (a 2¢ro value
or score) will ‘elin;inétei the vendor from consideration
no matter how high the system’s total score was.35 For
example, if* gélivery is required in 43 days and the
proposal offered 90-day delivery, the praposal would
thless for this application.

er does not stop with the compesité score. He
advgfates plotting cost against performance, using'a
miffimum performance score and a maximum allow-

able cost figure as bases of comparison (Fig. 19).% [n .

thefigure it is obvious that system E is the best value,

w’it!\i\ system A in second place.
Turnkey Systems ;

If a packaged or turnkey system is included as one of
the proposals (or if all of the proposals are for
packaged systemns), how is it evaluated? Delanoy,
writing on the use of library minicompuier turnkey
systemns, advised the following.3’ - \

In considering a minicomputer. . ., the most importunt characier-

istics are that the machine is part of an ¢stabljshed and growing
. preduct line; the machine as configured is suitable and adequate
. for your application; the manufac wrer-supplicd software meets

your needs; and the manufacturer’s installaton and maintenance
commitments are clearly specified.
Weisbrod also wrote of library packaged g(;tﬁmk He
said four major questions must be answered 3 ’
1. Do the functions included satisfy the needs of the prospective

user? i .
2. Can the system be configured 10 handle the progprective user's
processing load? e :

3. What equipment is ﬁ:qulr:d. either fm;ﬂpu:thm ar for rental?

4. What is the system’s cost?
He pointed out that these are the same questiorts that
must ‘be answered for a system developed in-house.
Therefore, in evaluating a packaged systein one uses
the same procedures as for. any other proposal, but
with more emphasis on the software. _

“Software, -not-hardware, is the pivétal element in
39 That is because the real power and
s on its software, For a
applicatiens program-

systemn selection.

effectiveness of any system re
systern purchased for in-hous

a1 sl Grilde s Mhiompiter Appheaiins, ed. Fred F Coury (New York 1EEE Press, 1972, pp 77+
i elhwienivy of single components viewed in the cnntest of defined operation with no ather
ve, andd it of operanion used inthe formmla (7T B, Becker and Ha s, dnformaiion Strags

sl Sy ctmms Masesgement 1y August 1975} 14

v | aheaey At The Neawe of the Aa 1], eds Sysan K - RMavun and Beett Butder,

Sepemes ard Auiomaion Thvisien of ehe Amrrican Labrary

X2 June 1475 Ui e i 1ibirars Aemwration, 19755 21
s Lakiars Autormtion The State of the Avf I eds Susan K Martin and Brett Butler, papen
Autarnatin yenisored by ihe [ofupimanon Soence and Autsmnatins Division of the Amerivan Tsbrary Aseciation

321 June 197 Clhicagin Amenisan Libaarsy Asamaimn R 01
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 HIGHEST
PER FORMANG E — e . — 1 o
SCORE 4‘[ /
F 5 R '
(); L ® ;
MIN VUM
ALLOWABLE b o b N .
PERFO RMAN CE
L OWEST . J

PERFORMANCE ——-
ey o
SCORE MAXIMUM

ALLOWABLE
CoST

LOWEST
BID PRICE

FIGUREg 19 Cont v cisus performance evaluation grid

A -
the systems suppore sottware 12 of riocal

mpoitance. It affects the devélopiment tne and the

efficighey with which the programmer can work For a
packafed system, the emphasis must be on (he

applications pregi

5

s provided

Stiefel staies that two problenis wic sharad by il

oftware packages in the waorld

" . i
First. 1 is” highly probable that a given pa kgt o't prteimt fu

100 percent of the reguirements of 4 givest husiness Afer
discoverng the deficienes, the usty citheg £an coeret them
(1.2., bring im a consultant Jor live with them he exreil i wwhie b
a user can aflord 10 compromise 15 Tuin Gouy of the s oumeess of
the discrepancies,

[ 1 & = =

Ldeally, the sftware should hasve the e sibuito, o0 Lo al o 10
the user, prrhaps by changing parameten tables Goopeian 0o
ven envitoniment, withoul causing a4 major upset in the YEITT
arganaton Unforiunatel v, most pus-kaiges have lonted fle bl

ty, some have nime

b g o

I'he second problem with the precooked software approach is ity
lack of operating efficiency, measured in terms of usage of system

ney. Running time
I business applications

aftwdys achieved at the experse of ef
aplifnization 1s0't IMportant in many sm
where input & entered 50 slowly and so infrequently that virtually
any reasonable tesponse time will be acceptable. But the problem
s f resourced are used dnefficienty, the user may be foreed into
confipuration than he really nreds, just w0 he

SUYUITINE 4 i‘ig"

can use a verlain package.
some vendors offer the sevice of preparing, custom
isting programs. Others do

asdules or customizing
nat which means the ibiary must 1ry to make the

changes with thel vwn and/u agency personnel, or
they have o hire comsyliants. Tt is inadvisable to
attenupt somie changes. Depending on how thie pro-
st e designed, some changes can be taken care of ?
without nmuch trouble. But some changes would
Jeopaudize the basie logic stream and continuiry of the
program These kinds of changes should be avoided at

lin

{
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all costs because the n
inversely. proportiona
effectiveness) of the-progfam. .

REVIEW OF OTHER
E ?QURGESIHEQU[REMENTS .
Besides the obvious hardware and software require-

ments for a system, other types of requirements or
resources must be considered. The details of these

elements may affect the final selections.
Physical Requirements .

Space

“The site for the various pieces of equipment must be
considered. Minis do not have to have a special room
with raised floops and special air-conditioning and
humidity control. Becausc they are small, they can
usually be fitted into the existing environment without
much trouble. If rearrangement of furniture or remad-
eling is necessary, for the new equipment or for a e
work flow, it should be cstabhshed carly ane - plans
made to make the changes. In this same vein, 1 the
equipment is to be placed in more than one locanon,
provision must be made for laying cables o lines o
connect the ‘components (if a hardwire connernon i
used). Holes in ceilings or walls or channels for the
floor may be required.
Although minicompsuter

under standard air-conditionming, some devices gener:

CQUIPIICITC tan st ale

ate more heat than others, and adjustments may have
to be made. Specifically, disk packs create guite a bit

of heat: if they are used in multiple arrangements-the

heat incfease may ke significant
Power

Most minis operate on tegular Hivele cloouioal
power. It 15 (an’:n recominended hinsever  dhat cach
device or each systemn powser supply be onaseparats
Yine, often with a separate circutt breaher toleseghie
chance of surges. That doesn’t mean one hnt® pe
component, as rmany devices can b cennected toa
single power supply unit, but two o three Hipes are hot
uncommon. Special electrical rewiring may have o e

m ean be tnstalled Plans for

complated before the sy

1 [Edstor's note] in “The Ineeliigent Persm » Coands g uaming 4

42 Fugene 13 1

ad F Willnd lancaster, papen proseicd al the 170 i on Lalirars Spple ateens of Dt Processaing,
P78 ap T 0 Wenzman iave 3 sl on tvpical valuss ol MTBF (rmed® rame bty ]
$0OF 0 BOT By s atel pons Bes (200 hour ) and imipact kesvlwapd printet werimmaals ¢ HE) e 10

University®f [hinas, Graduate School of Libran Saeme
mifilssapuice componeins andd peripherals Uinly hie priniwis

hour) have values o hundeeehs of buors, all o the ather e B saalors o toesarnl ol Fourn, i

Application {Englewosd Cliffs, N ] Preniue Hlall 197 o o

ey, *Hystenn [Yesijen fiv a2 Bfirvengrgaoes - ased Babstars | ®sls

1]~

MINICOMPUTERS IN FEDERAL LIBRARIES
this work should be made assoon as the exact locations
and equipment requirements are determined.

Noise

While noisc is not a “physical requirf;-mc:m,”,jl is
certainly a fact of life and must be considered, not only
in the public service area but also in the staff work
areas. The mainframe is nol very noisy. The most
disruptive noise comes from the fans used for cooling
the procéssing unit. In addition, some disk drives
whine and some tape drives click as the file is read.
‘This noise should be within the tolerance levels for an
office environment. The main noise comes from
periphgrals such as card punches, printers, and even
hardcopy interactive terminais. Some libraries have
taken special steps to deal with the problem of noise, as
detailed by the editors of Online in their discussion.of .

B

intéractive terminals?!
Sorme librasies go ta great lengths to avoid noise. The Congressio-
nal Research Service of the Library of Congress, for example, built
a special sound-insulated booth for it GRT and high speed
impact printer. The U.S. Department of State's library simply put
its Centrdnics printer in a closet and got-a long cord logoto the
CRT. And the Army Library in the Pentagon put a plastic noise-
suppressing cover over its impact printer -

Maintenance
Although maintenance was mentibned in the discus-
sion of hardware and software evaluation, additional
comments are in order. In general, minicomputers are
very reliable picces of equipment.’? Mean time 1o
failure for minis is measured in manths instead of

henirs, Pre

mainframe. The peripherals do
record. For instance, printers,
often require adjustments to

of minimums for til

not have quite so goo
especially impact prir
provide proper print AMement. "Tape drives should be
(leaned periodically, but that is often done with a

Lottle of aleohol and a cotton swab. "\

['he f

act that maintenance is not as frequent for
i The history of the'

mint market has been one of instfficient support after
nstat|lation. One wit said that nunis weren't delivered

they were abandoned. Maintenance is partsgilarly
il manufac-

complicated when components {rom seve
wrers have been assernbled and programmed by a

Les ot ot Cbnline Driterie nee Use.” by Mark 5 Hadwing (hae | Januals 19770 16
Management Syseen,” in Appiuations 4f Mniomputen to Labsar and Relitsid FProblems,

M Aprl e | My 1974 (Ui -CChampaign, 11
1 failures) for

‘4% VWribsrin, Wi ampuies Yedfems, Nirurtuts, Tnpdrnenintiin, ami

entive mgintenance is reduced to thebarest .
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systemms house. In such cases, maintenance often is
contracted out to another firm, wh
maintenance company. It 15 important to know where
the maintenance unit is located and what the tarn-

arcund time 1s on the cquipment. Because minis are

igh functions as

modular, often a board can he pulled and a nesw one
substituted while repairs are being made

One other area, of mameenance must be considered

lase HD“WLLI’C mainte Ane BJTUE{TEUHH AT ILU‘(’!\ TYer

“finished'” and completely “debugged.” Arng

chugged ™
should be made for the siftware 10 be nmlin;mmi i

< hecessary over the entre period of use

Personnel
stalfing patterns change when an automated =y sien
15 intrecluced. Sometimes g spevial nnpletnentanon

team is required if extensive ontal da mpur s
required for building a file or files \
Because the minicompurer s located 10 the Hibin

1= st be &Lﬁa!L‘\lu:\,i

a hibrary staff member or e
the role of computer opgraior Tnomans lihranes, the
iriput upc‘ra,mﬁ'
tasks along with therr othey digtes

can be traungd ta do the operatory
of the

R i R
sgatern conhgurana the

I'hes dirtaes
operator vary with the
operating mode of the operating svsteo sofiaare, and
the nature of the applis ation o the stinpale i wvatna
. st

with simple executive munnors, the operasn

attend the job flow fullv. With a sinele b hioperating -

the software dows the jobaconmnol Cands il

Ayslem,

musi e loaded (o be Teash LB TR T TEP R Yoo pingnite ol ied

paper in the ponter must be alined toany gystens the
, .

copuiprmnent must be poseered up the prows i s be
loaded, and the syaterin st e shion disvr cach day.
Fl]{:ﬁ ('1[ Idpi‘hx tll:\k,\\ ir L.unﬂ\ Pt be stoorecl aned lnc_:
Must e mamtained o kes [URTISTI NFRY Y PRI [T

cesponsible for these taaha sinst Fa viani o che smichls

by the svstem vendor The o bl 1 comiaa honistae
Mapuals oo thie tranne prernal wnd L scderene
during conemie ar ¢ g B s e Gt

should alaes b Jroon el A

Time Frame

Che covuntipg \ [

Brecti prant et of 15 ., . i -

LT O B LY L LAY R B S DT
|J-LYH,! Clentann Lartalsle [ P e T STERE T Y O
Heselop o ssateon Foresampde o0 ot e b

turnkey systemn thoan o sloss lw-,; Lot v osashon N

developiog o s svalo i 00 g ke 1o et 1 e
frreai i

Veiarh B cottrtier e il s TR oo gD T il

. 113

for no other reason than that a firm delivery date ean .
be negottated as part of the contract. As mentioned
‘hier, the extensiveness of the svstem software and

the presence or abwnct of a compiler can affect the
parour g\mmlm,‘ time, '

The real key to fast, Cffu_lf;nt development is using
an experignced municomputer programmer. Such a
programumer will have a “minicompufer philosophy™
and will not try o implement large-scale computer
ssstems on the smaller machine. The programmer
st shed his “hatch™ cloak and think
onlie.” for that is the. mode to which minicomputers
are conducive. If there 15 no such programmer on the
|ng smff it nm} b worth the time

Hinteractive

agency data pm( g

THE DEGSIGN :
When all the data have bheen gathered, reviewed,

and  evaluated, the decisionmaking has

atiived. When the selecuon 1s mmade, the procurement”
As a Federal agency,

time  for

proccdure nust get underway.
the fibrary must comply with Federal procurement
for ADP equipment,

rediflations and procedu
Federal ADP Proeuremegi

Uhe longstanding policy of the Federal® Govern-
ed in OMB Circular A 76, s reliance

v the fridvale sen bt fau Lj()(xih aiid services. Lhis P“h(y
ecd in the

eTil, g cXxpre

an 1t relates 1o ADEP procurement iy expr
BIUUI\'H At (Publu Taw HY ';(Jh),
ADEP Resources by the Federal Government,”™ which

cinphasizes that ADP

“Procurement of

requienentas should be pro-
cured i a competitive mannet

Ihree agencies b e specific vesponatbahities relating
o ADP procurenent. he Office of Management and
Bodeer (0IMEB) 13 tenponaible for ostablishing policy
Aaned vnsuling that the policies are being Tollowed.
YATH e i oy asf o hoas !;nxxlh[{' im

RIS IIRT NI N | AP ADP

i’(illlplln"hl twhicis Ll\ll'l{lllfl-’l Aol wnvieos are pires

[ASTLAN LN [o

v wnsd ensutes that

cortod e an dfoie st and order s nanner

Vit I!(-llﬁi \l”l

.

Apprin al of

tactlittes must b

Tie s <1 ‘;'la\ll{l!\l

obiasaca maccordanc e with the "new start’” requige-
e nts ol Cnsabar A 70 bebare subimission o OMB of

thie ame o ban ey Poaguae sl thao i hades the e Ry

[T \

[ T R N I TR L T sy adinn
(I \I’['

;;unl;u.u wind i the avithioniy for ;I});Jitl\lllg 1 1111

prosarement It provides management

sl e e e nts and delegating oo uement
| 1 5 5

L1
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authority to user agenci

JEM .

5. (GSA does not, however,

become involved in determining whether an agency
requiremem is legitimate. GSA publishes lists with
pk‘lc&‘b of equ 1pmtnt and ty pes “of services on its sply
schedules. In general, any procurement, either on or
off schedule, with a one-time or an annual cost of
$50,000 or more, must be authorized by GSA.

The National Bureau of Standards 1s the thire
agency involved in ADP PE(!(‘U[GHK‘I\{. e provides

necessary hardware and software standards

Although some minicomputers
schedules as office equipment, minicomputers are
generally considered ADP equipme n{. In November
197%, the Cpmmissioner of the Automated Data and

appear on ( SA

Telecommunications Se (reneral Services

Administration  discu in o rinwoinputer

procurement. J

ast dy large-so ale computers and peri-

pherals were purchased under cemralized and volume

procurements, Cvelurme procurenients nf minomptr-

ters must and will ceeur. The question o be resolved 18

what is the best method to use for these acquisttions 7H

[0 order 1o determine the best methel for procanng o pivsuct or
service, we in AITTS have 1o e aware of the marketplace and the

. We've gune frum the inandatorny fegiiicinents

sndustry

¢ government when buving peripherals,

vamntracts for the

mdefinite quanuty vontrae s with soluiitosy usage when buvnig
minicomputers. We have not reated new techngues, butsse have

been selective in the trehiniques we've used  The government has

been the systems inlegratnn, o nufustis ha’l,;a‘}»li wilead the systemns
iftegration, depeneing on the e omimnent

[ don’t warl o leave vsm wilh st thinklng s v o 1
L‘ﬂftlélﬂi‘ In our future volume proacursiments fens ﬁ'llnli'l)ii"\,pljlfg%.
wes will specify the mudximuin st that s an be ondered ander
each indefimre quantty watract, hat nuales will st easeed #
o 10 umes the guaranteed momuin vider This sill allisw an

agency the flexibality 1t needs 10 meen s el thooaeh he

procurement, vetis reasamabde fon mchistry '

A vear later the sl emphiasis o ol s
E.JELK urement hadd =hitiead Tevnteaaed ool ol tisasttie 1ine th
peds of procunimg cquipent loe Gecoime nt e i
offi ials were speakiog o relving b pabvae e ton
font Ej'rnihn_ in _uni LTSN AV L I “ila Shife s s Laree [v i sult
of the (.i)lggl("?:‘s\.ll!llg.!l bt el popeat o this
administianon of th Brooks Vot doaiong n 10 o
life." Tt was found that the toe mtental che Beosiks A
wasy ol being carried out atied oot ned tons v

made 16 brine the course of Fodenal proo s mnt tas b
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into line, it use of the private sector and of fFully
mmpnutm: provuareme nt.
In a paper delivered to the AIIE in November 1976

an OMB spokesman expressed the poli¢y on use of the
45

private seetor as follows:

In the chse of ADP, we feel that the policy is best served when
agenciel can savisly their requirements by contracting for com-
plete ADP services, and that Government acquisition and
operation of facihities should be limited to these situations which

can be jusified as being in the national interest under the

guidelngs of Circular A- 76 .

& * ® L] *

ibility and relative economy of

ler w evaluate the f
W services, Government needs must be present-

In o

vontracting for AL
ed in a [Groar sutable for evaluation and for use in a contract
statemweni of work This requires a fundamental change in the
phl!mﬁphy of reguirernent definition, since the in-house perfor-
mance uf AP services has led agencies o define their peeds in
X SAry (0 dg the

terms of the hardwars, saftware, and personnel ne
b Requivernengs lﬁﬂ'nul;led on this b;;ﬁ cannat be pmp-frly

ne if the unigue natute of the work necessi-

evaluited w de
tates vrhouse perfoimance, nor can they be used to soliait
in

zumpfulwf* proposals from industry., The firm siep, tharefore
{ on private sources for ADF services is

achieviog preaer relian
for Covelnment agencies (o dévelop and state their requirerments
in terins of the sarvices performed, rather than the. {acilities, needed

10 privide these servic

Ovae the s.u,m,al wuotk lf\llg perfarmed, of p roposed to be
( gverument AP faulm,' s \dentdled m\d

-

petformed,
describwd Az o <
there 1 4 vampelling reason thatit be dnnc i a h‘dcm] fac;llry by

Ace, 1t can be

Fedeal employees. The lact thai work may invohe classified d

be part of the ageney’s basic program, of require privacy

sfeguands will not necessanly justify Government performance -

n cleared for classified work [or many

iidustinal freilite have be

nils=f% can Mmeet prvacy requiTernehts
es. There must be a dogument

vears atwl comnereial data ¢

ay well s Government facilin
Justifie Atisan in suyurdance with ape of the exempnon critena uf
Capeular A 70 10 pusufy imnaton or continuation of (Fwvernment

an S g uling AP servives
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. SELECTION CRXTERIA

tions Management of the Department of the Interi-

or.16
There seems litile dispute these days that the future wehnology
will be greauly influsncrd by the interaction between eommunica-
tions and ministurieation, resulting in an accelerared trapd
toward interrelared minicomputers farming distribyted prcx:z:ke}mg
networks. I we believe the communicators and miniman ulactus-
ers, this approach will mev only bring data processing closes o the
user, but st considerably Jess money.

L] L1 - & L
~
Lets look ar the Goeernment ADP environment from the
perspective of the payt. rather than the future My

gencralizations are thay:

a, There is 5 sirong panchant for in-house pr sing capatilicy.

b. RFPs dre geased wmove to hardware specifications thian
functionalspecificavions,

¢ There is a very swong reliance on costly benchmarks. The
combitution of hardware specifications and benchmiarks e
us a wanm lfeeling that we are acquiring the best configuration
to do our jub,

d. We think bigness i terms of hardware, Mest of ua have grawn
up in the syndrome treated by the maxivendors and we follow
the Amencan tradivion of wanting the biggest and the best. Wi
inay be kidding surselves, however, to think thal bigness and
best art symomymious Wy 1oday 's technology.

L} L] L] * ®

[Therefore, although] tvehnology is offering potential dust savings
through imverevnnecwd miniaturization cour REPy are
benchmark dependen The marketplace has expanderd bat ous
traditional raetheds ol procurement do not let the broadensc
mi\.rktlplm:\‘: responct = it does not respond to our tradivornd
benchmark requiresnents,
» The spraker went on to suggest a model procure
ment thar would open up competition ® It involved
devclnpiﬁg’ an RFP built around users needs, rather
than amlmd a p[’tfdﬂf‘?nnmf d data pnmwng st hemne

be Ei_‘ékfid 0 !‘t;?agmnci b} 5ubml((mg a (!tl@il][d plmx\

- including schedules and estimated pricing scheow, {ia

satisfying the user needs. A team of evaluators would

then review the proposals and seleat the most feasitile

approaches aned t gualificd conttactons (v a vers

subjective basis). From this esaluation al least e
contractons would be sebected for final bid L, this

step, a benchmark would be tatlored o hiyoilic apes 1Tt

Ak b ceecimie [Mpag B

VA vate,

# Harns G Rewhs, o MNew Y iges i 1.2
lmh.mn.:l Enginerrs Canference nebd g v ashfhgan 42t |

Caongrega, Housr, Chragtintes on Coos o s L R T
1746, Seh Camy | s 199010 W8 ash [T
H e p 1Y
Mo Thied 1
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marketplace invited to final bid. “The final contract

award then would be based o lowest overall cost and

benchmark performance.” ‘

This discussion was in terms of numerous minicom-
puters combining for distributed pr@:ssing; What of
r’ﬁfﬁimmputers used siﬁgly as a standalone system?
The report of the hearmgs on the Brooks Act specifi-
cally speaks of minicomputers in several sections. One
recommendation states that competitive procurement
of minicomputers (or service contracts) should be used

ﬂ:

if possible instead of interim upgrades, add-ons, or
replacements for large-scale systems. 48 Minicomputers..
were included in the category of smaller dollar value

procurements (less than $250,000) which made up 56
percent of the lQ7§) procurement delegations. It was
felt that these pmcuremen!s cost GSA and the user
a disproporfionate amount of time and

resources as they were requu’fd to fﬂl]nw thc amr:e

ing rc:mmm;ﬁdatmn was ma,dt:,.

Federal user agencies should be authorized to procure ADP
resources, excluding CPUs, below $250,000 without specific
delegation of altherity from GSA as long a5 the agencies
document tha¢ the procurements are fully competitive, Procure-
ment of CPUs should always require a delegation from GSA,

At present these are just recommendations. Procure-
ment regulations are constantly thangng and evolv-
ing. The typical procurement of a minicomputer will
still involve an alphabet soup of forms and regulations:
FPMR 101-32, Public Law 89-306, OMB Circular
A 76, Fand D, DPA, S8, M. and M., RFP, IFB,
RFQ, nonmandatory schedules, mandatory FSS sche-
dules, mandatory requirements contracts, and so on.

The system suggested in this book will lead the
design team o the type of specifications required
(functional specifications, technical specifications, or

detatled model and make specifications) It should
provide the rationale needed for approval requests and
Justificattons and should lead 10 an efficient, effective
alomn

e pee . coahings of The R ane Lisuiute of

Mlatig nent Bifucaoon Corpsitaton, |97

A Fonirmens of M Kesmrien 50 f Fedeent Comernenemt, H K

Phaiyy 1

—
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" . CHAPTER SIX
“  CONCLUSIONS

This book did not attempt to investigate the

potential of the minicomputer in a Federal library. No.

prool was needed. There was no doubt of the ability of
minicomputers to solve many problems and fill many
needs of Federal and other libraries. The goal was to
demonstrate to the reader this ability and to give
guidelines for introducing a minicomputer into a
specific library.

. What advantages do minicomputers bring to a
system? A summary of their auributes gives a goud
Overview,

L. They allow locai congrol.

2. The mim attitude is a positive, encouraging ap-
proach.

Themini can be {n a sraller, sumpler systern.

+. Modular system development is possible.

3. Custorn configurations are easily accomplished.

6. A mini system is flexible and adaptable to change.

7. Minis are less costly. .
Besides these attributes, minicomputers lend then
to online tive (as oppuosed to batch)
fuller,

inters

selves
operatioris,
services to the user. Finally, minicomputers
with any automation environment; they can stand
alone, they can perform as parts of networks, they can

maore ive

which p provide res spux

“fit in”

support networks, they can be connected 1o hosts as

other “terminals,” or they can serve in several of these

cdpacities at once,
INITIATING MINICOMPUTER
PROJECTS IN FEDERAL
LIBRARIES

Okay. The book succeeded Now,
do you initiate a minicomputer projectin vour hibrary?
THE LIBRARY'S ROLE

" The librili"y must take the first step. A problem ot a
wlentificd and the

Hisns

your te sold

need must be AVELEIA slﬂal]_\"

17

"/?.ystEm design phase begun. The library may turn
to its agency data processing unit for help at that point,
or the help may come from an outside consultant. The
system requirements are drawn up. The design model
is used. The systems desigh document is prepared to
describe alternative means of meeting system objec-
tives and requirements. The alternatives are reviewed,
and a decision is made.

Let us assume that the alternative chosen involves
use of a minicomputer. The system specifications are
prcparfd and the library works clﬂsely with thc:
are rt:vmwed and t‘:valuated and a SElECthﬁ is madt:
The contracts are negotiated and signed. T‘he lmplE—;
fnentation phase follows, -

Throughout this period the library administrators
have kept their staff informed, sought their tﬂmmr;nts
during the design phase, and performed initial train-
ing where néeded. This' function is critical to the
ultumate success of the new system.

THE AGENCY’S ROLE

The parent agency can play an active or passive
role. If staff are available, the agency data processing
unit can take the main roles in the systems design
team. If they do not have the resources to commit to a
project of this scope, they should support the efforts of
the hibrary to hire an outside contractor or consultant.
The ddd pmc&ssing Lmiit must Comribute to the data

if any, suppurt (m P’E‘Uplf: or Eqmpment) lhe hbrary )
can receive both at present and in the future. ’

The agency procurement unit will play an ‘active
role at various stages of the project. If a consultant is
hired for the systems analyses, the procurement unit
will handle the necessary procedures. After the deci-
sion has been made as to systems design, the procure-
ment unit will oversee preparation of the RFP and will
issue it It will gather the proposals submitted and
oversee the review, evaluation, and selection process,




Q

ERIC

Aruitoxt provided by Eic:

g .
wogking closely with the systems design  team.
Throughout, this unit will perform necessary coordina-
tion - with the' Federal agencies involved (ie., GSA,
CIMB, étc.),

FEDERAL GOVERNMENT ROLE

The influence of the Federal Government is strong
in the areas of budget, management, and procurement
of ADP equipment. The attitudes of the Office of
Management and Budget, the General Services Ad-
ministration, and the National Burcau of Standards

were discussed in (haptfr Five. There are Federal

regulations to follow, forms to complete, and pru

dyres to carry out. The i impact of these agenc

library’s purchase of a minicomputer is considerable.

As stated above, the link to these agencies is
agency's procurement unit,
At the Governmentwide level, the

the pa

Federal libraries
a8 a group play a role. The Federal Library Coommut.
tex has recognized this rule and has supported model
minicomputer projects in individual libraries. It has
formed a working group on municomputers and has
spansored this book. The main needs 1o be met are

establishing communications and ulumately achieving

¢lose coordination among libraries. [Uis important that

ihe knowledge and experience ganed by one library

e shared with others.

ROLE OF THE PRIVATE SECTOR

The role of Pll\dlt incdusiry 10 the general - area? nf
minicomputers was discussed 1in Chapter Five Ve
dors of hbrary services and products hase mounted
U ot u!;ul\f’lluq

livtle in the way of successful,

eMorts. The market 15 there, but mansy vendors hase

‘{"[1 {ii gn lh!’(iill_;{h [hf‘ lnll!{‘l\nuk !t'tl\!l!t BN

nog both
get on a GSA schedule or don't hase the patience o
marketing budget 10 invest i the losng aniad complican
et hid and negotiation prosedures nvolved m iosein
ment procurement AU the other cnd mans Ibiaanie s

scorned  commercial firms an bemng suspect

have
btcause of then prolit mon, es Bl vesden aned clicin
have much o gam from matoally L aitd open

’rhln t i«mships

o i sy

1 h.y a prnhlr nl ilistribredd e emgpyg, = 1he leanifr piess o
Wigx exng.” pp 1240, anid William 00 Slimaie J1 Coaing | lsiyrbigs
dofaan M Riswers, edl Stnall ssale Coapiiting s ke PRt Yo
U Frank A Prisanns
el b the Alaryland State D praromen ol Pafin atinan o the Saneaal |
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TRENDS IN FUTURE -
APPLICATIONS OF
MINICOMPUTERS IN
FEDERAL LIBRARIES

Almost every book ends with a statement on. the
future. The most important statement that can be
made here is that there is a future for mxmmmputf:r
applications in Federal libraries.” This in itself is tht:
main trend of the present and near future.

We predict that the future will see a trend i in Federal
libraries toward a distributed network of minicompu-
ters. This network would not be so much a commupi-
cations network as a network of decentralized~data
bases and decentralized processing.! Bowers envisions

.concept of distributed processing, which belds that data
processing is not most efficiently and effectively done in largé
centralized computers, but rather shauld be divided among
smaller, locsely-coupled machines., Th" vision might be by
geography or by type or task or both, and th goupling might
consist of commiunications lines or a persan carryilg a ree) of tape -
from one machine 1o anather .2

Pezzanite described a similar approach at a work-
shop on computerized l!b,,,ry ‘netWorks given in
Maryland.® He proposed a statewide distributed
network. The hub of the network was a central
sing unit tha[ had a largf: scalf camputer and

base was to lnc‘_lud(‘f a gtfntrdll?rfd dala base using
MARC: tapes, as wel] as“a union state data base. The
unit would have “‘the responsibility of updating and
disseminating the distributed data base [antrlbutt:d
by the member libraries| on a rtg‘ular cyclic schedule™

as well as “the development and distribution of
products required by members,” such as card sets,
book or ((OM catalogs, and photocomposition. I:.ath
member library would have a mimcomputer 1o use for
data capture, local processing, and maintenance of its
own file The onginal cataloging and the holdings
would be sent to the central unit to Llpdalc the master
Jdata base. FEach hibrary would he l‘f"épunhlblt‘ for its
own File and that file's integrity. Each mémber would
“functional autono-

have what 'Pezzanite described as
v
Ihe viability and feasibility of such a distributed

nciwork among Federal hbraiies are certain, The

ve 1B e ol M Mo Nyaterny Siephen A Kallis, sNetworks and 3itributed
W M Maen Spadam 10 (March 1977 '
faundrs Parr | Coimputation aied Praoang
A Sew Npprsa b for Starvhamd 7 ospee bonven al the Woorks Ligsjroan (!Illp\llt‘i‘lﬂ‘d Lalsrars Nﬂm:fk% oy
rrars ol Med e B89 Apnl 1976 .
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" realism, -

T :

CONCLUSIONS ‘

benelits i efficiency and efficacy would be many, This :

concept: should be uppermost in the minds of Federal

“library -administrators as planning is done over the.

_ 'ﬂéxtféw'}fr'gg-ra.. SR ; oo (
“IN° CLOSING

Waiter Curley 'summarized “what it takes to ven- -

ture into a library computer program and to make it
work.”4. Although his words are not very uplifting or

positive, they are realistic and ring true. It is hoped’
‘that they “will \put any new minicomputer plans
~ prompted by. this book into perspective, and that they

will temper raw:'enthusiasm with 4 cautious note of

¢

us

- 1. Recognize that hardware is the casiest thing to

come by and software the most difficult. The -
equipment must work; must do what it is intend- -
edtodo, - ' : o :

2. Know that time is your enemy,until your

* computer program is up and operational,

3. Have the patience of a saint with your staff, your
board, your public, your computer experts. Be
supportive of staff and understanding about the
adjustments which they must make to a new way
of doing things. - . A

4. Develop the guts of a cat burglar — you will need
them. Once you have made a decision to be
innovative with compuers, everyone will be from_
Missouri until you show the promised and hoped- -
for results. ) S :

4 Walter Curley, “Innovative Sirategies in Systems and Automation,” in Library Autsmation: The Stafe of the Art 11, eds. Susan K. Martin and Brett Butler, papers

presented at the Preconference Institute on Library Automation spunsored by the Inlormation Science and Automation Division of the American Library Amociation
at Las Vegas, Nevada, 22-21 June 1973 (Chicago: American Library Asociation, 1975), p. 134 ’

-:‘E
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qccumummﬂ B N

= A hardware register that holds. the n:sulln of arithmetic, -

‘ "“logical, and 170 aperatians .
¥, © ACOUSTICAL COUPLER o

A device that converts electrical signalsi into audio signals,
It is used with a telephone handset for connecting to thr
publu: tclﬂphﬁnﬁ network for data transmission.

ADDRESS

. lm:atmn in stﬂragc or chff SOUrce or dt:gnnatmn fm' d:u;;

AMERRZAN STANDARD GGDE FOR INFORMA-
TIDN INTERCHANGE (ASCII) o |
“A standard code that represents characters by seven-bit-

plu&panty codes; for ‘use with. various data pmt;r:.g'ung

~systemns, communication’ pystcmq and associated cquip-
ment. : )

MALC)C‘- CC)MPUTER

A computer that operates on analog data by pcrfnrmmg

- physical processes on these data, Compare: digital computer

'ANALOG DATA \

Data in continuous form, usually numerieal qi;;intiti&s of .

physical variables such as vnltagf: speed rotation, resis-
tance, etc. Compare: dlgﬂal data

ARITHMETIC UNIT

The part of the central processing unit that carries out -,

computational and logical operations. -

ASGII sée AMERIGAN STANDARD CDDE FOR IN
FDRMATIDN INTERCHANGE - ‘
™

A cnmputtr program that pn:parcs’ a mathmt: lnngu.;gt"v

" program by converting symbﬁhg language codes into
absolute operation codes and assigning, absolute or relocat-
< able addresses for symbolic addres.ses

'ASYNCHRONOUS ‘ o _ .
Occurring withput regular or predictable time relation-

= !hlp _ . B .
Dala transmission in whn:h ::nmrﬂl is z\thn:w:d by “start™
and “stop” -elements at the begmnmg and end of each
character. =~ . “‘

AUTOMATIC COMPUTER .
A machine that manipulates symbols according to given

* rules in a predetermined and self-direcfed manner.

' AUXILIARY MEMORY F

(1) Data storage other than main storage on such a device
as a magnetic tape unit or a direct' access unit.

(2). A storage that suppl:m:ms another storage. See also:

mass stm‘ags
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BAUD B

i
i

BASIC ’ \

A high-level, ﬂ]g:bral;ke Ianguagf: designed for us:ﬁin,x

123

prablemlvmg by engineers, scientists, and others who are - |

not pmfcasn?riil programrners. It is available for intérac:
tive, time-sharing direct communications between termi-
nal and Host.. - ;

CBATCH / -
(1) A type of mpue in wb\mh a number of similar input.

items or tramactmn!z are| accumulated. and "processed
together at one time. " .
. .(2) The sequential input of computer programs or data.

(3) The techn%ur: of t;xcl:uung a.set nf computer pm-

pmgrani of the set is start:d i.e., execution nf cnmpul’gr
' pmgmngscnally :

An abbreviation for “bit audible.”

. speed equal to the number of discrete conditions or signal
events per second. Note: whenthe discrete condition -is
such that one element carries one bif, the baud rate is
numermally equal to bits per second (BPS).

BC‘D see BINARY-CDDED DECIMAL

Lk =

« *BINARY- GDD.E.D DE.(;IMAL (BCD) L s

A unit of signaling

A type of notation system where each decimal dlglt is .

. represented by four binary digits (or bits),
BINARY DIGIT (BIT)

(I) One Qf the two numcrals in lhE bmar’y numbt:r system

pmpcny, or tnridmnn in wh!ch thc:n: areonly two PGESILIIC
conditions, such as on or off or yesor no.’ .

(2) The kind of number ustd mtcrnally by computers. See .

also: machine language.

BINARY NUMBER SYSTEM Ch e

A number mprese:ntatmn system using base-two nnmtmn

in which the only valid digits are zero and one.

- BINARY SYNCHRXC')NC)US TRAN‘EMISSi@N

cnmml]cd by ummg sggrm]s g:ngratcd at the sending and
r::tclvmg stations. Also called: blsynthrnnnus

BISYNCHRONOUS see BINARY SYNC‘HRDNDUS
TRANSMISSIDN '

BIT see BINARY DIGIT
BITS PER INCH (BPI) .

A measure of the density i in which the numbc:r of bits of
~ information are u‘mtmneﬂ or wrltten alnng an inch of

mﬁgﬂﬁlli L:“lp(:

125 R
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BPI s« BITS PER INCH

BUFFER -

'3+ An area of mtzmaj/ uturag\: -or & hardware device used to
store informationy temporarily during data transfers. It is
used to compengate for a difference in rate of flow of data,
or, ,uma of cecurrence of events, when nammmmg dam

" from p‘ﬁc dev{eg to Snuthcr :

HUG - /
(H.A pr{ﬁ(grm d\:f:ct or error,
(2) A nlistake o malfunction.
BUS

v A circuit or path over which data or power is transmittcd;

* usually lines that conriect locations or a single line that
acts as a dfommon connection amung a numbcr of
locations, _ !

' fZ;AR’TRIDGE TAPE i ‘ .

/A type of magnetic tape in a special housing used for mass
/ storage. It issimilar toa tai:se cassette,
GASSETTE TAPE CIFE.FLA’I ING SYS FEM

An operating system d:sxgncd to use a cassette tape as the
mass storage device.

CATHDDE—RAY ‘TUBE (CRT)
’ A vacuum tube similar to a h:l:vxsmn p!cturﬁ _ggbc, used as
a storage or a visual display device,

CENTRAL PROCESSING UNIT (CPU) |
" The unit of a comguter that controls the i

‘5

1

erpretation

and execution of instructions such as calculations and logic”

_ decisions, It is composed of the arithmetic urljt and the
. control unit and fum:tlfms directly with main memory.
Also mll.sd main frame

i

GEN‘T‘RALIZED (COMPUTER) NETWORK
A computer nctwork configuration in which a central

node provides computing powet, contral, or other sérvices.
I &

Also called: star network

CHANNEL
(l) A path a!ung whxch slgmih can bc sent.

ma&agc sﬁurcg thh a message smk (Lhdt is, a tirmmal _

installation that receives and processes data). Srs also:
xnfmmatmn (transfer) channel :
(3) A means of one- way transmission. anfmn- im:uxt

CHIP see LSI CHIP
CIRCUIT S
In communications, the complete cleqrical path provid-

mg one-.or two-way communication Petween h{m pnmtss
channels. Compare:

E

_comprising associated go and returr

channel

CLOCK : :
. A device that generates p-r:rmdlc signals usedfor syne hron-
ization. - ) ¢
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COBOL o R

An abbreviation for Common Businam-@ri:nted Lan-
guage. A hlgh level language. d:sugm:d f@r ug: in business
data prming applxcatmm

CODE- .
(1) A set of unambiguous rules Epm:lfymg the way in-
which data may be reprcscmed .
(2) In data’- communications, a syatem nl rules and -~
conventions according to which the. sjgnals. representing °

data can be lmmcd transmitted, received, an;l processed,.
COM see CZDMPU1 E'.R DUTPUT MICRDFC)RM

COMMUNICATIONS LINK ~ . *
"The mcans of connecting one location to anather for the

purpose of transmlttmg and r:t:cwmg mfﬂrmatmn
4

COMPILER ;
A computer prngram that pn:paré.ﬂ a machme languagg
‘program (object prggram) fmm a computer “program
written in another programming 'languag: (source lany
guage, usually a high-level language) by using the overall
logic stmﬁture of thg;pmgfam or by generating more than -

. one machine instruction for each symbolic state, or both,

" as well as’ performing the function .of an assembler, A
compiler usually t:nnt;uns its own lxbrary of closed
“routines.

COMPUTER NE.TWCJRK
Ani interconnection of assemblies of mmput:r systems,
terminals, and communications facilities. A complex
consisting of two or more interconnected computing units.

'

~ COMPUTER-OUTPUT, MICROFORM (COM)

A process in which computer information is output onto a
-microform (e.g., microfilm or microfiche) through a COM

prmtcr

CONCENTRATOR see DATA C.DNCIENTRATQR

' CONFIGURATION

The.group of devices that makc up -a computer or data '
processing system. B

CONSOLE .,‘\
certain %pm:ml dgvmﬁ uscd by thf.: ﬁpcratur fnr dm:ct
" communication with the cnmputer It can be used to
_control the machine manually, t"ljiTECt errors, determine
the %tatus of the m;u:hme Circultsi ng]Sh‘:rS and counters,

m,rgt«:ms :}f stnragq:
CONTENTION SYSTEM -
A system in which-one or "'more terminals and - the
computer compete for use of the line; involves unregulated;
bidding for a_ line by multiple users. Compare: polling -
- system ) ) ) .

%

L
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CONTROL UNIT |
(1) The part of the c';zl:'niml processing unit that directs the
sequence of operations, interprets coded instructions, and
sends the proper signals instructing other computer
circuits to carry out the instructions,
(2) A device that f:ﬁntruls the reading, writing, or display
of data at one or mdre input/output devices. See also:
_input/output controller
CONVERSATIONAL MODE T

i~

The processes for commuinication between a terminal apd

the computer, in which cach entry from the terminal

"+ requires a response from the computer and vice versa. This
.. mode jnvolves step-by- step mtcractmn between the user
and a computer,

CONVERSION oo
(1) The process of changing fmm one form i‘)f representa-
tion to another, )
(2) The process of transferrmg mfurmalmn from * one .
+ recorded medium to another.

.. CORE - :

. ﬁ configuration of rnagnc:tm mattnal used with current-

4 carrying conductors to retain a magnetic palanﬁatmn in

- cither an “on” or ah “‘off” state, for the purpose of smrmg

data represented as a binary one (un) or zero (off). It | ;s

commonly used as main mcmnr‘y for computers; .lm;un

memory s often called
magnetic vore

- COUNTER . : .
A device, such as a refister or smragc location, used to
' " represent th:, number of Du:urrenf:s of an event,

) GPU see CENTRAL PROCESSING UNiT
C-RT see’ CATHODE-RAY TUBE
~ CTOS see CASSETTE. TAPE QPERA i ING ‘:Yb I LM

. QURSOR, :
A movable spot of hght ona t;;lth()d('sray tube of a console
_or a display unit that findicates where the next character
 will be :ntr;:ri:d . : & ;

/ B . i.;
"CYCLE - ~

An interval of spact: or time in which one sct nf events or
ph:ngmcna is completed. :

o

i

CYCLE TIME . e
- (1) The time to read (and restorc) a *%mglt ‘word in .~

memory.
(2) Thg mmlmum titne interval, in ﬂ]lEl’DSEEﬂnd%, be-
tween two eucmxl\n: aru‘:ﬁsﬁ to a parurul:\r storage

:

. location,

DATA BASE
(1) The entire collection’ of information dvml;ble to a
computer systern, :
(2) *A structured collection of information as an entity or
" collection of rf:lau:d fllEE treated as an. Cl‘llll)’

ERIC

Aruitoxt provided by Eic:
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DATA CONCENTRATOR .
A communications device that provides communications
capability between many low-speed, usually asynchronous
channels and one or more high-speed, usually aynchrﬂiicjius
channels. Usually different speeds, codes, and pmméala
‘can be accommodated ‘on-the low-speed side. The low-
speed channels usually dperate in contention,. requiring
buffering. The concentrator may have the ability to be
.pallcd by a cnmputcr and may in turn pqll terminals,

DATA EL EMENT _ . -
A classor ¢ "ttggry of data based on natural or asigned
relationships. P

DA'TA HIERARCHY _
A data structure consisting of sets and subsets such that
every subset of a set is of lawer rank than the data of the

sd
L -

| DATA STRUCTURE :
The manner in which data are n:pn:scntcd zmd ;Icmr:d ina
t:nmputer system or prugram i , i )

‘.5 ; J

DBMS -
An abbreviation for Data Base Manageinent System.

DEBUG

_To detect, locate, and remové mlstakcs from a routine or

malfunctions from a L:i::mput,r:,r.

- DEBUGGER

A systemns software prngfam designed to hc]p the pmgram
mer determine causes pf pmbh:ms fuund during the
mnnmg of his software. It features thc ablllty to stop the
cxecuting program and determine the'state of the mac:hmt:
at that time, i.e,, the content of all- memory locatiéps and

registers. , o k‘l

.DEMODULATOR \

A device that receives signals transmitted over a m'ij!lmuni-
cations link and converts them into electrical pulses, or
bits, that can serve as mputs to a data pmcmg mat:hmt:
Campar: madiilator

DIAGND‘%TICS
A program that Iaclhtate;:s mmputer mamtgnance by

_detecting and isolating malfunctions or mistakes.
s .

. DIGITAL COMPUTER

A computer that operates on digital data by performing .
* arithmetic and logical processes on these data Compare:
) analng:t)mputrzr :

DIGITAL DATA .
Information n’:pr&:ntcﬂ by a code consisting
of discrete elements. C'ampars analog data

ofa sequgnt::

1
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- DISTRIBUTED NLTWDRI{
A network in which all node pairs are connected, either

l;‘ﬁ. /

1 f -
- . s

- Dmr;r:x ACCESS DEVICE

: (1)"A memory device that allows a particular data address
" to be ;;ct:u:sa:d independently of the location of that
address. The reference is to a locdtion of a vulumc rather

than relative to the _previously retrigved or smrcd d,n:x :

.

Campére' serial access -
(DA storage device in which thc aceess time is !‘ffc:ﬂllvely

independent of the location of the dam

Also called: random access device’ .

< DIRECT MEMORY ACCESS (DMA)

A rﬂ‘:rh%zi data transfer using a hardware device that

scts up’ a high-speed data path to link memory with
peripheral clnumnn:s : . ’

- DISK OPERAT ING SYSTEM (DQ%)
An operating system desipned to use a disk as a mass
storage device,

magn:uc dlsks on whlch data are stﬂrf:d

D!SEETTE see FLOPPY DISK

(N ‘A prt:st;ntatm? of data in huﬂm, : ;%if)l!" form. =<«
{2), A device for visually prcst:mmg data from the anput—
crto a user. s

soe

directly or through redundant paths through intermediate
nodes. Compare: fully dﬁtnbukd network. A[m called:
multistar network ‘

DMA see DIRECT MEMDRV ‘AC:C:E‘.SS '

DOS see DISK: @PERATmG\ SYSTEM
DUPLEX YFRANSMISSION SO

Simultanebus two-way independent lransmxsm}q n l‘mlll .
directions. Hso called: full-duplex Comgpare: half- -duplex” -
-

E-TIME = '« -
The exccution cycle, One of two basic machine cyeles of,|
" the control unit. The {nstruction is pgrfﬂrmrd during the
execution Cytlﬁ I:. -time varics au:nrdlng to the lcngth of
fnr

&

Qnmpgzr: ! -time
EBCDIC see EXTENDED BINARY CODEDN |
DEGCIMAL INTERCHANGE C ODE

CEXTENDED BINARY ¢ :ODED DEC IM/\L IN l ER-

CHANGF CODE - : :

" A systemn of codes far-a set of 256 characters, eqch

represented by a different eight-bit p;mgm. .
FIELI)
(1) A set of chamrtvrs re prese mm[g lngu al units or d;;m

r‘lemcms

=

FIXED- ,LENC-TH FIET

_ MINICOMPUTERS IN FEDERAL LIBRARIES

(2) [n a record, a specified .area used for a particular

category of data. It can be of fixed or varmble length,

FILE. ]
A LG"ECHDD of related récords trcated asg a unit.
FILE LAYOUT '

The arrangement and structure of dati inafile, mcludmg
thc sequence and size of its components.

._:HLL. MAIN l‘ENANCE
Keeping a hl: up to date by addmg, chzmgmg or dclgung '

data.

FIRMWARE .- -/ :
Software instructions that have, been more or, less p(:rmas
nently’ bum:ed into a, ROM' (read-only mem@ry) or
PRDM (prngrammgd ‘read-onl mcmm‘y) chip. :

FIXED-HEAD DISK

A mass storage device which lises a';rigid,’«:ifrculgr plate
with a nonmovable réad-write head for each track of the
disk., - )

A data field that has ti same

.characters from record to record. 6o

field '

FLAG
A character or other mdlcatnr that si
of same mrlditmn

FLIP-FLOP

A sequential swntchmg circuit capable of smnng one bit Df '

information in one of two stable states. Flip Qcps may be

. grouped to form storagé registers, counters, 5hl{t n:g!stt:rs )

* or other functional components. i N
!’ .

FLOPPY DISK
A mass storage device in which the storage mediun
single flexible platé of Mylar mat:rlal housed in a paper
’ Jackct Alid-called: dlSkLl(E :

R FORMAT

'~ FORTRAN

An abbreviation for Farrnula Translator. A . high-level
language designed for mathematical computations. ,

FULL DUPLEX see DUPLEX

FULLY DISTRIBUTED NETWORK
A nietwork in which each node is directly connected with
“every other node. Compare: distributed network

GATE

A device having one nutput ch;mn:l and one or more
input channels, such that the outpuit Channcl state is

completely determined by the mput channel states except -

“during switching transients. Common- logic  gates are
AND, NO, and NAND (not and).

30y
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HALF-DUPL 1\3( oL
A]!El'ﬂﬂlt. oné way At’a time,- lndcpuldem trangmission,

,Compare: duplex

'HARDWARE
The P‘IYSICEl equipment nf a dd(;l pro (tﬁmg system, .\5 .
" opposed to lh\‘:  computer program or method of use. ‘

* HEXADECIMAL NOTATION,

A scheme.in which hexadecimal numbars are used to
: rr;pri:s:m four- bil pattémh ad a ‘;lmrtlmnd means. Thf

“valid dlgﬂ‘.s that range fmm 0 thmugh F Wht‘:rL F ‘
represents the hlghcst units position (15).

HIERARCHICAL. (COMPUTER) NETWORK - r;

"A compltet network in which pracessing and , control
. functions are pﬁrfnrmtf_l at scveral levels, by computers
!ipci;mlly suited for the functions pcrfnrmr-d e.g.,in faLmr’y
or laboratory aumrn;xtmn ‘Also ml[zd tree nctwnrk

HOST .

A computer attached to a network providing mainly
- services such as computation, data base access, or 5punal
programs or prn&,mmmmg languages.

LTIME
ThE instruction x:yclf: Qnt of two, basic machine cycles of
the control unit, During the instruction cycle, the instruc-
tion register, receives the next instruction in the stored
program, the instruction is interpreted in pﬁ:paratinn for
its execution, and:the location counter is adjusted. to

contain the address to the next instruction. Lumﬁrre E- .

llme

IDENTIFIFR '
A symbol whose purpose is to ldLmlfy, mdlmu or name a
body of data. :

ILL L
An abbrc\natmn for Inte rhbraw Loan,

INDEX
(1) In data management, a table m the Ldlillﬂg' structure
used to locate data sets.- : Coe
(2) In data management, ax,mblc used to locate the
-records of indexed sequéntial data sets,

INFORMAT]DN (TRAN%FER) CHA‘NNEL

sink d;ﬂa tr;rmmal cqmpmcnl Jt mdud lhl cmiuu .-md
5 'qulpmc it

wions and circuits,

the associated data communicatior
(2) The ;assf:mbly of data commiiiv
sometimes mrludmg a reverse 1

INPUT/OUTPUT CONTROLLER
A device thm directs the interaction hetween lhi_ process-
_ing unit and mput/nulpul devices. See also: control unit

- -

'INQUIRY o .

A rcqujgst for information from storage.

o . . 127‘
INSTRUCTION SET -
A set of operations that can be represented in a given
npcr;mrm u}dt- A[:a m[lfrl struction rchrlmrt?

IN r LRA(‘TIVL ) .
Pertaining_ to kahﬁﬂgt’: of information and control be-
tween a user and a cumputcr process. In the interactive
maode, direct communication is established and a conver-
sation or dialogue is uﬁen undertaken. Ses also: conyersa-
tional mode : :

INTERFACE .
A shared boundary, Ary interface might be a hardwarc :
component linking two devices, or a portion of storage or
registers accessed by two or more¢ compuier programs. An
‘Interfice enables devices m transfer information to and |
from one device or pmgr;\m :md *muther

INTERNAL. STQHACL ) ) )
The addressable smrage_dirEEtl}(*CQﬁtiﬁﬂed by the central

prm;efasmg unit. A[m éalled: riaih memory

L] . 4.

;'IN I'LRPRI‘TER

(1) "A program that translates and executes each source
")languagc st;\temcnt before translating-and executing (hE

next ohe. :

(2) A device that prinis on a me:h::d card thc: data

zllrt:ady punched in the card. -

INTERRECORD GAP (lRG) .
The area at the end of a block or record on a blank tapc or
disk, It is created dunng the start-up and the $top time,
durmg which no data are recgrdr:d

INTERRUPT
To stop a pmt:t:s.s in such a way th:n it can bc fesumed,

VIN{LI{RUFIIDN s . ' v

A break in the normal sequence of instruction exccution
which causes an automatic transfer to a preset storage
location where appropriate action is taken.
INVERTED FILE . »
In’ information retrieval, a method of organizing a_cross-
index file in which keywords identify records.
INVERTED TABLE LOOK-UP
‘T'he process of searching a table whose sequence ororder is:
other than that of the original wable.

] I
-0
" “An abbreviation for fnpm/(?uiput, .

JOB :
A specified group of tasks prescribed as a unit of work for a -
. computer,’ A job u

linkages, files, and ins

lf)f} : - v
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JQB;DRILNI!;D ‘leMINAI *
A terminal designed to receive source data in an environ-
"ment associated with the job to be performed and capable
of transmission to'and [rnm the system of whichitisa part.

i . »

" One or more characters. if an- item -of data that are

used to identify it or control its use.

KEYWORD

QOne of the mgm[u:am and mfnrmalw; wurds it a title or

dm;urm:m dgscnbmg the eontent of that dﬂgumgn_l

LINKED LIST RELATIONSHIP . .

A tnnhguraunn of ordered -items, which usually do not

_ “occupy contiguous locations in online or offline memory.

LOGICAL ENTRY

‘Al the data i input to tht; dala base in one logical gmupmg

LOGICAL FILE

A t;nlle::tmn of one or more logical rrfu:»rd:,

LOGICAL RECORD o L
A collettion of items mdcpcndLm of lhur physlml

_environmeny, Portions ul, the same logical record may be - |

2

located in different physngal records,

LOOF NETWORK

A computer network in’ which each computer is ¢ mnpeucd

to adjax:e:m com pulE!‘S Also called: ring network

LSI CHIP :
A small integrated-cireuit package containing many logic

_clements: Large-scale integration (L51) densities can vary -

" from 500 to 10,000 tran%lsmrs pttr r‘hlp

MACHINE LANGUAGE ~ ° S
A binary language or code used directly by a computer,

MACRO
JAn “instruction in a source language, equivalent to a
spm:lht:d sequence of machine instrt ctions.

MACNETIC‘ CORE- see (‘()RL
MAIN FRAME see CENTRAL me ESSING UNIT

MAIN MEMORY - : ¢

. (l) [hE gcm,ral purposc; smmgc ()f the central pmc 'ﬁmg

r:glslr:rs It stares b-mh the: data an whu:h to l)L npcmud
and the program dictating the operations to be performed.
* (2) All program-addressable storage from which instruc-
liong may bc: executed and from whichydata can be loaded

directly i into registers.
Alss called: main storage and kamg storage

I

An abbreviation for Machine-Readable Citaloging.-

.

MINICOMPUTERS 1N FEDERAL LIBRARIES

- : ~
MASS STORAGE - ‘
_Data storage other than the main m;mnry, usuallydleyices
‘ 1hat have large capacities, such as magnetic tape or dlak§
Also called: J,uxllmry storage ' :

MLAN 'I[Ml‘ TO FAILURE. (MTI F)
L;qunpmr;m to »lhc numb«;r nf ﬂbscnfcd failures. S:’llm called:
‘mean time between failures (MTBF)

MI‘AN TIME TO REPAIR (MTTR)
A meastirement that re]alt:s to lhe normal rtpalr time for a

“picee of cqmpmﬂm ¥

MLMDRY Co .
A unit of the cnmputcr u-;cd to store information I’EEL‘I\!{Ed
through an input unit or developed during the pmc:ssmg

. ¢

of data, The information can be brought out of storage for " :
use without being destroyed. Also called: storage or store

MESSAGE SWITCHING

A method of handling massages over communications

"'t networks. The entire message is transmitied to an interme-

diate point {a switching computer), stored for a pcrmd of
time, and then transmitted towards its destination, The

¢
integral to the message.

B MICRD(DMPUTER
A computer with a mmr@pmcess@r asits cr:ntral prix:t:gmg

uml

Aﬂ LSI ccn[ral pmc;,f-smg unit on onc or a- ff:w chips

MINI('(_)MPUTER
A phy‘iltally small, rr:lauw:ly mmpenswt gcncral purpcs(:
, computer that can opetate in aregular anxmnmt,rq with
" as much peripheral and system support as necessary to
meet the requirements of the application.

MﬂDLM
An abbreviation for ﬁi@dulatnr Dfma-dulalor ‘A d:vntr:

- that modulates and demodulates slgn;ls transmitted over

' anmumtalmn f;u;;lltms

MODULATION -~~~ 3

.The process by which some characteristic of onc wave is

varied in accordance with another wave or signal. This
technique is used in daga sets’ and modems to make
business machine mgnals ;:nmpaubl& with communications
facilities. It converts digital data for transmission, on

analog telephone lines and- for ‘recovering the digital’

information at the receiver. Compare: demodulator
‘MOS5

An abbreviation for Metal Oxide éc:mlt:undut:mr, a kind of
material used in constructipg chips. :

1

. destination of each message. is mdu:atcd by an addrcss -
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MOVABLE-HEAD DISK B
A mas amrage device that uses 45 a l'ﬂ(:(lluﬂ‘l }1 ngld
circular platr: with. a ;movable read-write head that

positions lL!E" over the appropriate track of thc disk., .
MTBF see MEAN TIME TO FAILURE
MTTF see: MEAN TIME TO FAILURE
MTTR se¢ MEAN TIME TO REPAIR
MULTIPLEX MODE

A. means of traml’:rring records to or from low- spcf:d

.+ input/output devices on_the multiplexer. chanrel, by

interleaving bytes of data. The multiplexer channcl

sustains simultaneous mputfuutput Qmetmns on several

subchannels.

MULTIPLEXER LHANNFL e
A.channel designéd to. operate with' a number of in-
put/uutput devices almu]mngﬂusly -

MULTIPOINT NE’IWDRK
- A.configuration in which more th:m two terminal me.tallas
tions are tunnsi;tcd v o =

* MULTIPROCESSING: ST ,

‘A configuration of two.or more «_Qritml pm-t;\':&-mrq thdl‘can
be mdependc:mly mmau:d and have access to a common,

Jmmly-addrmﬂblg memory, Each processor can operate

simujtaneously, either on -;fgmt:nt.ﬂi of the same _,nb or on
:nurely different jobs,

MULTI PRDGRAMMING

A résource managcmcm system in wluth an executive.

mutmg allocates the resourees of the tamputfzr to many
_programs concurrently. It is cump-nx,cd of procedures for

handlmg numerous ruutmu; or pmg IS srumm‘ly -ﬂmul-'

MUI FI‘SFAR NEIWORI{ e [)I‘alR[BUrlhiD NET-
WORK .

MULTITASKING "

(1) A program design strategy in which the various lm;n_al
elements making up a- program are-written so that they

" may operate ;s;.synfhmnuuly with respect to one another.
" (2) Procedures in which several scparatc but.interrelated
tasks operate under a single program ldentny and may use
common routines, data space, and dnk files.

-

(1) Aninterconnected or interrelated group of ll(jdLS

. «(2) In teleprocessing, a’' number of communication lines

CanlEﬁtﬂ’lg a computer-with remote terminals, o

NODE

i

(1) Anend point of any branch of a network, or E\,junitiﬂn -

€ommon to two or more branches of a network,
= (2) Any station, tcrmmal terminal installation, commu-
- nications tnmputnr or communicittions computer installa-

“tion in a computernetwork.

iy R B N
) o . . IE

(}(‘R see ('JF‘TILAL CHARACTER RECC}GNITIDN

" OFFL lNE. o - .
Pertaining to c:qu;pmcnt or devices not undsr control uf
- the central processing unit. Compare: online

OFFLINE SYSTEM
In tel:pmcégmg, that kind of syatcm in whu‘:h human
‘operations are required betweén the original fccardmg
functions and the ultimate data prﬂcaﬁsmg function. This
includes conversion _operation a4 well as the necessary -

loading #nd" unloading operations incident to the use of

point-to-point or dala gathermggysh:ms’

ON-DEMAND SYSTEM o S
A systemn from wluch mfurmatmn or sz’:rvmc isavailable at

. time of request. L

ONLINE S
Pertaining to ﬁqulpmq:m or devices under ?{mtm! of the

cf;ntral progessing unit. Compare: afﬂmg . C

ONLINE, DATA PROCESSING
Data processing in which all changes to relevant ﬂ:mrds

1

and accounts are made at the time that each transaction

or event oceurs,” C'nmpdﬁ: batch prm:u:ssmg 3

C)N LINE SYSTEM .

(1) In-teleprocessing, a system in which the input data .

cnters the computer directly from the point of origin or in

used.
(2) A system that eliminates the" n:t:t:l for human interven-

" tion between source recording and the ultimate processing
by a computer. :

OPERATING SYSTEM

‘which output data are (ransmitted directly to where i ll is .

Software that controls the execution of ﬁﬂmpuh‘:r programs

and may provide scheduling, dthugg‘lng, iniput/output -
gontrol, accounting, compilation, storage ssmgnmém data
managemént, and related services :
OPTICAL GHAR_ACTER RECOGNITION- (OCR)

- Machine identification of printed characters thrnugh use
of light-sensitive devices.

v FAL!E ’ - » ' L
. A segment of a program or data, usually of fixed l:ngth

* that has-a fixed virtual address but can infact reside in

any ﬂ:glﬂﬁ of the t;umpuu:r s warkmg storage,

FARI

A

H gddcd o thc: dala b,n,s,xn a characttr 50 thai lhc tm,,al
numbr:r of “one” bits is cither always even or always odd.

PARITY BIT .
A cheek bit appended to an array of bmafy digits to rnak:
the sum of all the binary digits, lm:ludmg the check bit,
' alwaysodd or always even. .
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PARITY CHEC‘-I{ C - ,
A check that testa whether the number nf ones (nr ;rcms) in .o
an array of bmaﬁi glts isodd or even.

PERIPHERAL * v _
In a data processing system, any unit of equfpment,j
distinct from the central processing unit, which may

*. provide the system with outside communication, ‘

" PHYSICAL RECORD : .

A group of words, characters, or digits held in one section
“of an input/putput medium or store and handled as4 unit.

. PIO s« PROGRAMMED INPUT/OUTPUT .

POINT-TO-POINT NETWORK _
‘A network configuration in whicl a connection is estab-
lished between two, and only two, terminal 'vimtallalinm.

POINTER’

An ideptification, as n:prcacntc:d by a namg, label,’ or

_ numbq:r, for a register, location in storage, or any other
" data source or de:slmatmn. Loosely, the address of the.next
record. WL

,PCJLLING SYSTEM G

A system in Whn:h each  of the tt:rmmsls sharing a.
communications line is pcnudxcally mtrfrrggawd to dcter—

mine whﬂhr:r it n:qulres senm:mg .
. L

'PRIMARY STDRKGE see MAIN MEMDRY

" PROCESS CONTROL T

. Pertaining to systems whusr: purpﬂsg is to :mmmatc“ :

* gontinuous npcralmns )

PRC)GESSDR see C‘ ENTRAL PRDC ES’%ING UNIT =

s PRC)GRAM ) ’ Y

Q
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(1) A scries of actions pmposr:d in nrdcr to achieve a
certain result. : ,
(2) A plan and operating lﬂ'jlﬁj!‘:(lﬂn‘i needed to prr:)duc: )
results from a computer, - 4

PROGRAMMED INPUT/QUTPUT (P10)
A m;thﬂd of data transfer that makes use of pmgmm
instructions rather than hardwarr devices to control the

transler of information between lhc central processor and .
_an external device.

FRDM
" An abbreviation of F‘mgr;unmable Read Only Memory. A
kind of chip that is not recotded during its manufacture,
but instead requires a physical operation to program jt.
Some PROMs can be erased and reprogramimed through
" special physical processes. C'ampﬂrf RDM

PROT DCDL

A fclrmal set of cﬂnvemmns gavcrmng thfi fnrﬁmt and

€

mcatmg prm:tsstg

SD[

£
: mmr:cMPmERs IN FEDERAL LIBRARIES
\

?“RANHQM ACCESS DEVICE se DIRECT ACCESS '
BEVICE . ’

READ.ONLY ACCESS ,
- The sharer may read the tkata set but he may not chang: it

-in ;myway . e w

REAL TIME PROCESSING
The prm‘:&smg of information or data rapxdly enough that
the results of prm:essmg are available in time to influence
the process being mnmtnr:d or controlled.

. RE(_DRD : :
(1) A collection of related items of data, treated asa unit.
(2) A collection of fields. Vo o
REGISTER R

(1) A device capable of stnrlng a Spﬁ:lﬁtﬂ amnunt Df data,
such as. one word,:

(2) A temporary storage dEVlé used for one or mt:lnz'

words to ' facilitate snthmencal,\lngn:al or transferral
. operations. » . :

REMOTE ACCESS _
Pertaining to communication with a data processing
facility by one or more stations that are distant from that -

facility.

i

' REMOTE BATCH FRC)EESSING _ .

‘A procedure in which “computer pmgrsms or. dats are

_entered. into a, remote terminal for transmlssmn to the

rentral procedsor. This allows various systems to sharethe
resources of a batch-oriented computer.

RFP * .
An abbreviation for Request For Proposal.

RING NETWDRI{ see LOOP NETWORK

' ROM

An abbreviation of Read Only Memory, A kmd of chip

that- has all of its circuits, e.g., logic glements-or data,

recorded as it is maﬂufamured and can never be erased

&

An abbn:watmn fnr SCIECHVC Dissemination of ]nfnrma=
ﬂﬁﬁ . .
SEMICONDUCTOR MEMORY' _
A memory whose storage medium is a ‘semiconductor

circuit. ’ ' -

SERIAL ACL.ESS
(1) Pertaining to the S&qufﬁtlal or cﬂnsc:cutwe transmis-
“sion of data to or from storage. ‘
(g) PLrt;umng to the prm:s:is of nbtammg data frnm or
such access dtpfﬂds on the lm;atmn nf tht: data rhost
recently obtained or placed in storage. Enmpare direct
" access dEVlCE

5

S . N : .
. S '

=
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§HARED FILE - ' .

A ‘direct access device that’ msy be used by two systems at .

a4 " the samc ums, a ahan:d file may link two systemns,

- SINK . ' R -
. (D Thepommfuscﬂfdataman:twnrk :

(2) A data terminal installation that receives and prrx:&ssx

' * ' esdatafroma ;:nnn:ctgd channel.

SGF'TWARE « c :
A sét of pmgramgl procedures, and possible associated
dgcum:ntatmn mnc:med with the t:npcratmn of a data
prm‘.‘:smgsysmm 5
. STACK -
* (1) A block of - successive mt:mnry locations that age

" accessible from one end on a last-in- first:out basis, The ~
stack is coordinated with a stack pointer that keeps track

. of sfofage and retrieval of each byte or word of informa-

, tién in the stack. The \mrds “push” (move down) and

L (n:tr}r:ve the most re;:entl}r stnn:d nern) sm: uid ta
deacnbe its operation.. '

+(2) A- hardware device (;Dmpﬂstd nf cpllc—c’tiqn of

registers with- a counter which serves as ;i;pc:ime;r to

indicate the most recently loaded register. 'Registers are

_,unlﬂadn:d_ in the reverse of the sequence in whléh they were

“loaded.
S’TAR NE-TWDRK

A cﬁmputer network with p-cnph:ral nodes all mnnﬁct\:d

to one or more computers at a centrally Tm:ated facility. See

also: csntrahxgd m:twnrk

STORAGE MEDIUM
" The material on which data are stored, e.g., magfnt:uc and
paper tapes, disks, and magnetic core.

SUPERVISOR

A control routine or routines through- which the use Qé

\ resources is coordinated and the flow of operations
through the central processing unit is maintained,

SYSTEMS ANALYSIS
. The study of all of the components, npcraunns data
) information and matcnal flow, work environment, etc.,
that constitute tht)t:mstmg systcm

. TABLE

)

ldcnt!hcd by a labe:l by its posnmn I’f:lﬂll\rt‘ to the ﬂther
ltems or by some {nh::r mtans

« TAPE DPERAT!NG SY‘STEM
An nps:ri:gfnng systemn designed to use mn;{nctlc tape as the
mass storage device.

" TASK . ' : '
A unit of work for the central pmt:ssmg unit, from the
_ standp@lm of lhe control program.

Q

ERIC
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TASK MANAGEMENT - R
Those functions of the control program that n:gul;m: the’

;+ usc by tasks of the cgntral prﬁcmmg unit and other

rESOUrces.

TELECCJMMUNIEATIQNS

H

"(1) The wansmission of signals over long dxstam:ca, su;:h as -

by telegraphy, radio, or televisign. *

(2) Data transmission between a computing qstcm and
remotely located devices via a unit that performs the
necessary format cﬂnvcmmn and ‘controls the rate of
transrmss;on -

- TELEPROCESSING

(1) A form of information handlmg in whnch a data
processing system uses communication facilities.,

* (2) The processing of data that is received from orsent to -

remote locations by way of telecommunications lines. -

TERMINAL - o

(1) A point'in a 3ystem or communications m;twork at
w}uch data can cither enter or leave. ¥ '
(2 Any device: capable of sending sm:! rﬁ:ﬁwmg informa-
tionovera mmumc;am:n channel. “ :

- TIMEiSHAR[NC,- :

15;

(1) A method of using a computing system that allows a

- number of users to execute programs concurrently and to

interact with the pmgTa.ms during exccution. Although the .

computer actually services cach userin sequence, the hlgh
speed of the computer makes it appear that the users ares
all handled simultancously.

(2) Pertaining to the interleaved use of the time af a

device,

- o=
-

TIME-SLICE"

A designed interval of time dunng whlch ajob ean use a
resource without being preempted,

"

_'TIME=SLIGING

A feature that.can be us::l ‘to prevent a task from
* monopolizing the central processing unit and thereby

delaying the ﬁssigm'n:nt of CPU time to other tasks,
TOS see TAPE DPERAT!NG SYSTEM -
TREE NETWC)RE'. see HIERARGHICAL NETWORK

TTY —
An abbﬂ:\nmmn for Telgigpewrxtsr :qmpment “‘
TURNKEY SYSTEM T

A commeréial on-the-shell package that mc:lud:::s the
minicomputer, peripherals,’ and software necessary for a
specifft application, cnmpl:ts and ready to use upon
installation. . .

VARIABLE-LENGTH FIELD o N

A data field that can vary numbers of characters from.

record to record. Compare: fixéd-length field

3



O

ERIC

Aruitoxt provided by Eic:

WDRD

sz

VIRTUAL MEMORY. .
‘A method of storage access invalving transfer of 1nfnrma=
““tion one page or more at a time between primary and

secondary memory, and -allowing the programmer to

address total storage without regard to whether prll'n'l[’y ar
 secondary storage isactually being addressed¥

VIRTUAL OPERATING SYSTEM (VDS)
‘An’ operating system dalgned to use.a vm}ual mcmﬁry
. mazss storage technique; . :

VOS ses VIRTUAL OPERATING SYSTEM

(HA charaeter string or a bit string ;umxdcrcd as an
_entity, - . .

N

Miﬂicamr-mas IN FEDERAL LIBRARIES
(2) A group of characters nﬁcupymg one storage location
in a compiter. It is treated by the computer circuits agan’
entity, by the control unit as an mslruc:tmn and by the:
arithmetic unitasa quantity. T :
(3) The smallm addr::s;ab]ﬁ umt in main m(;mDry

W(')FLKING STGRAGE . .
In pmgrarnmmg, storage locations rescrvcd for lntcrm:dle
. ate results. Al:a aalled; main memory

. ZEBRA LABEL

A label with preprinted lm(g in r:crdcd pattefns which are
read by-a light pen (a phomccll dt;vn:e) Alse callsd bar-
enaﬂdﬁd label :
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A e - o ' 5\
’ e ; ' B : v " ..
’ R DESIRED/DFF[C)NAL WI‘ IGHTINCJ . v Y
' / . SR SLCTIGN E REFFRENGE
A COMMUN!E TIDN% : ' ) . 5%
* 1. Switched network nperatiﬁh S 2ble 6
~ * 2. Remote batch concurrent with *" B oo
B L interactive apphcatmns § I 2bad” 6
.o 03, H;ght:r level sym:hrt:nnuux prutm;nls : II 2c.1d 70"
4. Loop téting Ny v ' I 2ele 7 ..
Sl .“5. Software selectable b.xud rate IT 2e2¢. . 7 o
' B.PERIPHERALS R : K T 5%
I: CRT - » . ’i , . - o
. o . 7%9 dot matrix character, gencratmn _ I1 2d.1.d 9 )
o «  character highlight, . ; L, radlg 9 !
) alternate upper, case only * II 24d.1 10 .
' serial input port : . R . 11 2dlm . 10
- 58 line X 80 character fnm‘uit : N S Al 2dde - - 2 10 .a
"MARC-II character set oL I 2.4d.1, k 10-°
. Hardware ‘data entry fﬂrmat 11 2.d1.h Q .
- Auiomatic tab : m2dis 9
A 2. Separate system disk : In2d2a 12 .-
) 7 13. Magnetic tape ) L II‘E.‘d.Z,p 12,7
\ 4, Line pnnterzMARQ II character set II2d4h 13-
5. Document Printer - —_— - 014
) -+ - alternate upper case nnly T 2d.5.0 14
ST . word processing capabilities I 2d5g - 14
' ’ MARC 1l character dét II 2d5h 14
6. -IBM channel interface I 246 14 .
C.eS?sTEM SOFTWARE S 15%
.. Generic & EPCleIC pcnphrral .
" reference - v ' Do s . I 3a2 15
. 2, Privileged user, access . L I 3.a4 15
o , 3. Tuning o . IT 3:a5 15
T ‘4. User prioritization o II 3.a.10 15
, 5. File management—binary data hsndhng Il 3al13a 16 -
6. Down line load from host computer Il 3.a.16 17
7. High level languages—PL/1, . L Lo
ALGOL, BASIC, RPG-II -+ I1-3.bil 17
8. Sort/merge performance - I 3d1 18 )
" D. QUERY AND %DURLL DATA ENTRY SDET\NARE ‘- . 15%
. IT 3.c LR L A
-, E. DBMS 5 10% -
I ) . , S ) . IT 3.1 Fe18 7
% ) - F. WORK PROCESSING SUBSYSTEM _ o 10%
' T ' ) II 3.¢
, ‘G. RELIABILITY - ' 85%
i : Mélhacrlnlﬂgy It 3. 27 a
Analysis b Il 226 4.
H., SYSTEM HARDWARE EASE OF FR()GRAMMING 5%

| Y
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SECTIONF ~ *
L SYSTEM SPECIFICATIONS

prof ] i ‘arllculaf«pr@ducl lm:é IL wnuld not be in
the best interest of L.C to circulate an RFP containing a list of specific model numbers,
core sizés .imd s0 on. For a procurﬁi"ﬁem of this kind it 18 m(;ust usrzlul to fEly on the

response am;l rL‘l!E.lblll[y rfzqmnmtnts
A. Globak Requirements (common to all systems covered by this procurement).
1. System Architecture

a The S}fmﬁﬁ pr’ﬂ"’fa‘ed must b(‘ multilingual zmrl mul[lpmgramming cnmputer

, lht: systemns (hardware and software) must

b. To accommodate changes in wu,rklﬂvad,

allow modular increments in hardware, i.e., able to utilize more or less.of any of
the individual hardware components (except the cpu) and more or less cpu
memory capacity by field modification. ;

g system which permits effective

The proposed systems must include an operati
control of routine npc"rall(ﬂs as well as unscheduled operations, c.g., recovery.

bl

d. The systems prnp(ﬁu_l must communicate with SYstem users, e.g., via ;mng

oper
system commands, a wxt editor, a ldnL,fu,agtj processor and interactive de bug

e. 'The architecture and configuration of each proposed systemn must enable (‘ElCh
systermn to provide a response timie to each user terminal of not more than ten (10)

seconds during sustained peak load operation (the functional descriptions of each
of the six mdmdu.\l systems prmldr Hullli‘ltﬂl lnfurmatmn for Blddt‘:l"i to derive

“waorst-case’

a sln;{li' mmnlmm: !\[n‘ urac nlnpu[f_‘ “line,” if such cnnfigurmmns are pmpf)sc:d.

2. System Ha rdu. are

a. Mammframe ar (P17 Each proposal shall include relevant details such as

bandwidths, buss structure, multiplicity of data paths, and control paths,
instruction repertoire and timings, “intelligent’” components, interrupt structure,

ters, and pe rformance enhancement !;xlr;nt'git:s.

(1 'l'ln'-— l'\ii'](l’?'xml"m;ll unit of imvrnal data n'x()vcmem must be a “word” of at least

('.;')‘ There st be at least four (1) gc‘m‘r;ll purpose I;Lgnttr\ usable by application
programs; sixteen (16) registers are preferred. Deseribe methodology for using
registers as accumulators and for indexing.

() The upper and lower limits of memory must be explicity stated. These limits
should be a function of both hardware and system softwaré requirements (i.e.,

19y

137
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for the operating system, compilers etc. specified for this procurement, what is
minimum memory required and maximum memory supported).

(4)“The basic memory cycle time must be one microsecond or less and the effective

- memory cycle time due to memory configurations such as interleaving dx cache
memory paging must be stated in detall with any assumptions used such as hit
rate or mstructmn mixes. i . 4

(5) The following features must be included: °
(a) program accessible clock
(b) automatic program load
(c) memory protection
(d) automatic error detection -

(e) Eummatic p@wer failure detection

such £ CDBC)L FDRTRAN or PL/I the necessary instructions rcqulred to
pérfﬁrm the following tasks. For each task, state the time required for execution
assuming no interruptions occur: .

(a) Move 1601 bytes from one area of memory to anﬁther area of mi:mnry

and branch if not equsl

(c) Compare one binary value to another binary value and branch if not equal.
Both values are initially stored in memory.

(d) Branch to a location in memory having saved the address of the next.
instruction (so that a return could be executed). .

(e) Decode and add the following character strings together and encode the result
back into a character string. Timing should be given for each step in the
process (i.e., decode, add, encode.)

l'2?,932.48(_).6,¥
1,420.64

(f) Specify the time required to access a physical block of data from a disk file
considering the operdting system overhead and hardware limitations.
Assume no file management system.

(7) State whether processor instruction set is hardwired or microcoded.
(Hj State whether any of the following desired instruction types are available:
. (a) Immediate data (i.¢ , data available in instruction word).
(b) Stack operations (push, pop, etc.).
(e) @pcrati(ms on packed, signed, non-integer (i.¢,, real) data.
(d) Byte addressing without having to load into register and shift.
(e) Code translation and string edit
b. Communications
(1) Remote Baich
(a) The proposed systetn must be capable of communicating as a remote batch
/ terminal and contain a mifimum of two channels. ’
(b) :As a remote batch terminal, the proposed systems must interface via
bisynchronous communication protocol to an IBM 370 Model 158 using
2780 bisync or HASP work station protocal.

£

P ]
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(c) The capacity to use a private line service for remote batch communications
is- mandatory. It is also d@lrable to have the t;apac:lty to use a switched
network.

(d) It is desirable that the proposed systems be ablt: to support concurrent
operations of remote batch and interactive:applications terminals. -

.(e) Terminal controllers or multiplexors must be capable of accommodating up
to at least 60 asynchronous concurrent connections, .

(f) Detailed information of the preferred characteristics of the communication®

channels follows. If a vendor cannot meet all of the prelerred specifications
he should specify which are not met and why “his proposed system will be
better or more useful to L.C.
c. Communication Channel$
(1) Synchronous Channel .
(a) The proposed system shall have a Transmitter/Receiver capable of

interfacing with modems whose input characteristics conform to one or more

of the following at a transmission rate of at least 9600 bps:

1. EIA RS-232-C, R5-334, RS-269A

2. CCITT Recommendation V. 35

3 WECO 303 (Bell 303) as described in AT&T -Publication 41302

~ “Wideband Data Stations, 303 Type.”
When more than one of the above is available the selection of the particular
interface shall be done by external cable changes and/or modular replace-
ment of output circuit drivers/receivers at the LC facility.

( b) The synchronous channels shall be capable of handling 2780 bisynchronous
protocol or HASP work station protocol. A complete and detailed description
of this portion of the system'is requested to include hardware interfaces,
software supplied or required and any limitations,

(¢) The vendor also must supply a cable and signal connection diagram for this

- section identifying the type connector being proposed and its signals, This
will enable LC personnel to adequately determine if the proposed system is
(d) A desirable option would be the adapiability to several ﬂf lhE new bit
oriented, full duplex protocols listed below: :
1. FED-S5TD-1020(A) EIA RS$-422 Balanced
2. FED-5T IX]OKD(A) EIA RS5-423 Unbalanced
"3 FED-ST D—ﬁ’ﬁ*ﬂ’(f‘mpnwd) EIA XYZ Physical for “Analog” facilities
4. FED-STD-1029 (Proposed) EIA-ABD
5. FED-STD-1040 (Proposed) CCITT X. 21 Public digital networks.
(¢) The ve ndor shall describe any laopback testing facilities avallable for
- determining if the computer interface is operdting EDTFLCtly
(2) Asynchronous Channels
(a) The asynchronous channel shall interface with the processor or memory on
- acharacter basis. The transmitter shall have a parallel loaded buffer and

serial output. An overrun error signal is desirable.

(b) The speed range shall be from a minimum of 110 baud to a maximum of”

9600 baud rate.
(¢} It is desired that the Transmitter/ Receiver be designed to allow software to

select the baud rate.

ERIC
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(d) Even, odd, or a no parity scheme is required and each Transmit-
ter/Receiver pair shall generate, check or inhibit parity as determined by
software. ‘

(¢) The character length shall br selectable to five, six, seven, or ;1ght bits.

o (f) The Transmitter/Receiver pair shall select one or two Stﬁp bits in addition
to one start bit. One and one half stop bits may be utilized if two stop bits are
selected for-a five bit character. ,

(g) The modem control signals shall conform to RS-232C for asynchronous
communications to be used with Bell 113 A/B, 103 and 202 S/T modems. A
detailed description must be part of the proposal identifying connector types
and signal pin connections. .

(h) The proposal must describe any loopback testing facilities available for
determining if the computer interface and multiplexor is operating correctly.

(1) Terminal interfaces must include the standard RS-232C interface.

(j) Terminal pc:rts must accept either hard-wire or service through a dlal up or
hard wired modem. All these are required.

(k) Acceptable data rates must include 300, 1200, 2400, 4800 and 9600 bits per
second.

d. Peripheral Devices
(1) CRT Terminals X _
(a) Keyboard must provide, as a minimum, the standard"ASEII 96-character
subset. Proposal shall include a table showing the CRFIngL of each of the -
96 characters. Furthermore, the system must be capableof’ r&:ﬂgmzmg,
transmitting, processing, storing, retrieving, displaying, and printing a full
alphapumeric upper and lower case character sct.
(b) CRT screen display area must be approximately nine (9) inches wide by
seven (7) inches high as a minimum. - i
{(c) CRT screen display area must have a capacity of not less tffan 1,9'3'0
rhnr*u‘tf-rq dlqplnyt‘d at not less than 80 Lh;lr;:xctrrs per lme -

d,m, matrix n[ not ll 55 !h,m 7 * ‘J dots per Chamcttr.
(e) The CRT display must be fully buffered and the refresh rate must be
sufficient to maintamn full intensity of each individual character over the

entire display area without flicker or other distortion.
(f) The CRT unit must provide a cursor which functions as a visible positional
i indicator. It must be possible for the terminal operator to change the position
of the cursor—left, right, up, down—by mcans of function keys on the CRT
ahlr o h:n-& the ability to t"lb or qkip the cursor

ktyb(]ﬂrd unil Alsa, it ic. ¢l

polarity or hlinkmu ;unl ll niust br pns}.lhlt by program Lumml to’ pmtul
selected characier pmmuns from being modified.
(1) 1t is desired that the CRT unn h,ut the ability to aceept from the currently
uting application program a visually formatted data entry screen

XL
display; project that display on‘the CRT sereen in protected mode: then,
without further CPU attention, allow the terminal operator to key-enter data
into the specifiecd mput ficlds and 1o selectively re-key into these fields for

%
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- - correction nf errors visually detected by the t\:rmmal operator; and finally,
when initiated by terminal operator action transTut only data curn:ntly
displayed in the input field locations. :

(i) CRT terminal must have an RS-232-C communications interface support-
ing user-selectable data transfer rates including 300 and 1200 baud.

(i) In addition to the terminal specified in (a) through (i) above, a software
compatible alternative terminal not having lower-case capability is desirable,
LC may choose to install'a lower cost alternate terminal in situations where
upper/lower case capability is not required. '

(k) It is desirable to support the Library of Congress MARC II character set.
This character set utilizes the parity bit to derive characters over and above
the standard ASCII characters. Tt is requested that this capab;llty be
"addressed.

(1) The CRT system must have a minimum of 10 function keys associated with
it to enable selection of user functions. This requires the function keys to be
identifiable by the applications code. It-is desired that these keys be internal
to the CRT keyboard but proposals for a co-located function key box will be
entertained. "

(m) It is desired that the CRT have an input I/O port which essentially
parallels the keyboard. It shall conform to R5-232C serial transmission and
be of suitable baud rate to accommodate a bar code wand Jreader or OCR
reader with ASCII output. . J

(n) The CRT must have an output 1/© port which shall be capable of
transmission to the document printer specified in paragraph d (5) Thls port

%

B o will be used for printing the screen image. )
(0) A desirable option is a terminal such as the one described above but with a
58 line X< 80 character display for word processing applications. Refer to
section §.g for details of word processing.
(2) Direct Access Storage Devices
(a) User data/ program storage
~ @ System capacity for at least four separate online disk storage devices,
‘each with removable data storage media (disk pack) “physically”
compatble with IBM 3330 packs, IBM 2314 or CDC 9876 Trident
packs. The average and maximum disk access times shall be stated
including seek times and rotational latency. Average access time is
defined as seck time across onc-half of tracks plus ome-half total
.rmatirmﬂl dt‘la'y and sh;ﬂl npt b{‘ E;rrcatr;r than %D miiliscc

nnhnt‘ rhrm t access user dat.l sturagrz

System (disk subsystem in conjunction with opuatmg system [/0

5 drivers) must be capable of recognizing and bypassing bad tracks.
Bidder must describe methodology of this capability.

(b) Systems residence device (optional) -~
¢ In view of the relatively large number of concurrent users to be
supported, it is anticipated that bidders will find it desirable to include
in their proposed system configuration a high-performance system
residence device for program overlays, swap space, and so on, Because
this deviee is up!inﬁal, its d(’fiil“l‘:dsﬁPECifiEilliD!lS are left up to the

discretion of the individual bidder.
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(a) Bystem 'must be capable of supporting up to four (4) tape drives in
inckements of one, starting with one drive. These drives must have the
following characteristics:

(1) 9-track

(2) 800 or 1600 bpi — Preferably 1600 bpi

(3) 75 inches per second read/write speed minimum

(4) 2400 foot reel capacity .
(5) ANSII.compatible

(6) IBM readable

(b) In order to reduce media inventory and minimize operator intervention, LC .
.is considering not including magnetic tape drivés in these minicomputer
systems. Bidder shall describe the impact (if any) this action would have in
regard to each proposed system with particular attention givgn to aspects of .
system n:li;ibililfyi dp-eraticm, and maintenance, : )

(4) Line Printer

(a) Each system will be equipped with one line printer.

(b) The sustained printer speed must be 200 lines/minute or better. Printer
speed is defined as the print rate using-a standard ASCH] set of 96 characters

and printing on all 132 print positions with equal use of all characters.
(c) Six lines/inch capability is required with si;@ﬁ:ﬁght lines/inch desirable:
(d) There must be 2 minimum of 132.print positions.
(¢) The printer must be able to print mutiple copies up to six-part forms.
(f) The printer must be equipped with vertical and ‘orizonalatignment-—— — - -
controls for special forms, carriage control, and line feed suppression. . :
(g) The printer must have an adjustable forms width capability to accommo-

date forms ranging from 11 incde's to 14 7/8 inches :

(h) In reference to the extended character set it is requested that the line printer
interface be such that it would not preclude the use of a full 8 bit code
transmission to accommodate the MARC 11 character set. i

(5) Document Printer . :

(a) There should be fs minimum of 80 print positions with a capability of

st 30 characters per second.

transmission of at le
(b) Standard 96.character ASCII (includes upper/lower case)
(¢) Multi-part form capability is desirable, f
(d) Character formation/ifppression mechanism must produce clear, “crisp”
characters which will reptoduce satisfactorily on Xerographic process office
copier machines. Biddery shall include in ‘their proposals a sample page
printed by the documeny/prinfer they are proposing.
() Printer must be capabl€ of being located and operated remotely via the
communications subsystem. .
() In addition to document printer specified in (a) through (e) above, a \
software compatible alternative not having bowercase capability must also be.

operationally available. LC may choose to install lower-cost alternate

document printers in situations where upper/lower case capability is not

required. 2

14n
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(g) Additional capabilities are. desired for the word processing subsystem
_ +  explained in section 3. g. These are as follows:
' . (1) Variable pitch (either 10 or.12) and have readily changt:able typefonts. .
' : - (not to exceed 5 minutes change time).

(2) In ac@tmn to upper/lower case alpha and‘numeric, the special -
symbols period, comma, colon, semicolon, plus, section, cent, parenthe-
sis, brackets (squared), quotation, asterisk, question mark, number,

' exclamation mark, percent, dollars, dash, underline, slash and apostro-

phe are required. ' - '
(h) It is requested that the MARC-II character set discussed in paragraph d.
(1) (k) be addressed here also. .
(6) IBM Channel Interface
* It is highly desirable to have the capability of interfacing the proposed systems .

to the IBM 370 via a selector and/or multiplexor channel. Response to this
requirement should be documented evidence as to both-hardware required and
software available to accommodate the hardware. Both the minicomputer and
IBM 370 system requirements and prerequisites should be identified along with
data rate limitations. -

) 3. System Software

 General

a. stmlmg ?y:[ﬂn
Suppﬂr‘tlﬁg All pc,_nphcrals .z:ind managmg all systt:m resources. This Qperatmg
system must be capable of supporting a minimum of 60 concurrent interactive
terminal users exccuting a mix of application. procedures. If the terminal . . ..
support is not part of the operating system describe any communication :
-mftwart availahlc 0 perfcjrm this fum:tian Arcis of intﬁrcst intlude buffer si;:c

_ hlgh lt:vcl Idnguagts

(2) Both generic and specific ;jmgram references t6 the line printer and other
dévices are desirable.

(3) All peripherals must be accessible through software from terminals.

(4) It is desirable to have a priviliged class of users permitting access and .
modification of system functions that are not available to non-privileged users.

(5) It is desirable to have a capability to dynamically “tune” the upcmtm:; system
to optimize performance for changing workloads.

© (6) It must be possible to deny certain users access to certain system resources,

such as disk spatc and CPU time. g

(8) (Jﬂpdblllty MU';'- I' be pﬁwldtd for dmk storage fIIL b-]Ckup for;mrs in
responding should provide a measure of the time required ‘to performackup.
Show all calculations and list the assumptions used for these calculations.

"™ (9) A software library facility is required for frequently used programs,

(16) It is desired that it be possible to assign user priorities and for the system 8
manager to define limits on user activity.

(11) Terminals must be addressable so that the operator can communicate with,
and as a privileged user, interrupt individual users,

(12) Spooling to disk for line printer output is mandatory.
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(13) There must exist a mmprghénsivg file management system.
(a) Binary data as well as formatted data must be storable on disk and magnetic
tape. : - v
_ (b) File accessing from a program must be device indepEncfent.
(c) File structure must be lan@agéindtp&nd:m. Files created in one language
must be accessible by other(s). . L
(d) Files created in batch mode must be fully compatible with and accessible in
multiple user mode and vice versa. '
(e) Files must be sharable. Mnre than one user must be able to access the same
file concurrently. Protection ggatnst concurrent access via user option must be
. : also available. . ‘ - 7
(f) Record formats supported should include fixed, fixed block, variable, and
variable blocked. )
(g) File access methods supported should include sequential,'index sequential,
random, and direct. )
(h) Bidders shall describe the file allocation ,methodology of their software,
stating how this allocation methodology functions in a multi-user ‘online

i

interactive environment. , x )
(i) If the requirements (a) through (h) above require a DBMS, bidders shall
provide complete functiorial and operational description of their proposed
DBMS (sec item “I"" below). Particular emphasis shall be placed upon the
«  performance impact of such software. '
(j) The file management system must have the capability of generic and
__approximate keyed retrieval. Generic is defined as having one or more of the
leading characters of the key and approximate is defined assearching for the
' closest key such that h : '
- KEYR >KEYr or KEYr <*KEYr
‘Where KEYg -is the key requested and KEY¥ is the key found.
(14). If the proposed software contains any system limitations such as number of
files per disk drive, maximum file size, maximum record size, and so on, such

specifications must be stated in the proposal.

. (15) It is required that the operating system be able to distinguish between systern
software activity and user application software activity so that the system can
protect itself from user errors. .

(16) It is highly desirable that the system be capable of accepting a “down-line-
ioad” from a remote host system. Bidders shall provide a comprehensive
description of the methodology employed.

(17) Vender shoyld describe availability and cost of source code for operating
system, language processors, and all other vendor-supplied software.

b. Language Processors

(1) Describe “high-level” multi-user language capability as applicable to the
development of application programs. Specify the extent of multiprogramming,
multitasking, and re-entrancy of code generated by available compilers, Highly
desirable high-level languages include COBOL, FORTRAN, RPG, BASIC,
ALGOL, and PL/1.

a2 Specify and describe the user environment in w’hich\s application programs .
‘9\ would be developed, tested, and implemented. Include a'scenario of the coding,

integration, and testing process.

b

O
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(3) Describe and provide examples of accomplishing data storage and retrieval in-

a high-level language—particularly data with alphanumenﬁv “keys” of at Icast
“ -+ 25 characters in length. -
* (4) Describe the available MACRO assembler, if any.
<. Query and Source Data Entry Package
(1) A generalized package of this type is not mandatory. If the vendor wishes to
describe a supplementary package which would be useful to LC, they may do
d. S&Tf/Mfng and General Utilities +
State the time rcqulr&d to sort from 1,0()0( to ED,ODD ,r&t:cu’ds in liQDO rgcard
increments, listing the system, disk, and core resources required, assuming no
other active tasks; a 12-character sort key, and a 200-tharacter record. It is
desirable that this sort/merge be callable from apphcatmn programs in either
high-level language or assembly language.
, (2) Describe the system’s ability to perform general utility functions and the
- environment in which they are performed (i.c., under languagc: interpreter or
operating system control).
(3) Describe the software fur pc*rfnrmmg dlSk pack b*n:kup copies and typical
times involved. .
N . &, Communications
(1) Describe software for emulating/simulating a 2780/HASP/JES/RES IBM
Cﬂmpiltibi(: work station for 370 batch communications.

anothtr pmpmgd systtm

®

{. Data Base Management System (Optional — Desired)
(1) General

It is desired that the DBMS relieve the application programmer nf concern for

. the overall organization, structure and maintenance of the data base. The
DBMS should insulate the application program from equipment differences
amnng storage devices,

(2) Host Languages
The DBMS system should provide a high-level language interface capability to
support application programs development. The DBMS should include the
capability for such application programs to utilize all of the DBMS functions
either through language extensions or supported call statements.

(3) Processing Modes
The DBMS should have the capability to support both batch and interactive
modes of processing in a multi-user environment; that is, multiple termi-
nals/programs should be able to update/retrieve from the same data base
concurrently,

{#4) Data Definition

! There should be a facility in the DBMS 1o support the definition of data to the

application program. Included in the definition capability should be features
such as the following:

(a) The definition of data bases and keys.  ~ -
/ .
. ~
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(b) The assignment of symbolic names to data bases, data elements, and groups .

) of data elements. ) -
(c) Characteristics of each data element such as size, number of occurrences,
- and type, such as alpha or numeric. , _
" {d) A listing of data definitions with diagnostics. . - . A
(5) Data Base Recovery ' o ?
i . The capability to recover the entire data base in a timely manner is\}mperative.

In this respect, several requirements are specified below.
(a) Ability to copy the entire data base or specified portions onto an auxiliary
* storage media upon command.

(b) Ability to restore lh@;’ata base from a previously generated copy along with ~
all'associated indices, pointers, and directories.
(6) General Capabilities Desired
The following capabilities are desirable and should be available to users
through the query language and directly from a program written in the
proposed host languages. ' :
(a) Efficient space allocation and de-allocation.
(b) Variable length records via repeating groups or attached members.
(c) Multiple indexes on a single file with duplicate keys allowed.
(d) Randomized and tree index structures. B )
(e) Data dictionary.
(f) Minimal record and file size limitations. 7

- o~ {g) Ability_to _insert, delete and update records in a data base without
necessitating its recreation. :
s(h) Ability for multi;ﬂrz users in all processing modes to concurrently acc
common data base. ! .
(i) Specify all utilities required to maintain the data base include vendor
supplied or customer required. ;
(j) The ability to create and retrieve on sub-indexes is desirable.

g. Word Processing Subsystern (desired)’
(1) General
It is desired that a software system which would facilitate word processing
applications be described if available. This system should be oriented around a,
full page (58 lines of 80 characters or standard 8%2 X 11) CRT. The emphasis
is placed on ease of use and case of training of relatively unskilled typists. If the
vendor does not have software of this type, LC will entertain recommendations
as to where it'might be obtained.
- . (2) Software

The software would be prﬁfcrréci in a high-level language to facilitate easy
support. [t will be required that the source code for the subsystem be supplied
with delivery of the system. Furthérmore it is required that a full, detailed
configuration and operating system environment description be provided as
part of the proposal with a general description as to whjether it is a stand alone
system or concurrent running with other application programs.

1

\E‘ -‘
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(3) The following word prt:)ceésing functions are desired.

,% WORD PROCESSING MINIMUM CAPABILITIES
- . . Insert character '
- _ 2.Insert line )

3. Delete character .
4. Delete line :
5. “Edit” or “Break” for variable length input of additional text.
6. Erase (Deletion of character that leaves a space). )
7. Move Character '
8. Move line
9. Move paragraph
10. Move page
11. Must be able to print and edit or keyboard simultaneously.
12. Local storage of minimum of 30 pages of text ( 1 page= 200 characters).
13. Keyboard commands and use of system training not to exceed 20 hours for
full capability. Employee should be able to be completely productive
(maximum productivity) by end of 80 hours (includes training time).
14. Printer must be capable of printing total screen text (58 lines X 120
characters).
15. Should have global search and replace
16. Automatic pagination
17. Ease of handling footnotes
18. Decimal justification
19. Diacritics
(4) File handling capabilities
In addition to the word processing requirements it is required that files or
.documents be accessed via keyed retrieval methods as described in section
3.a.13. Provisions must be made such that several individuals can be working
on the same document concurrently and have the system reassemblg: the
docurnent into proper sequential order.

(3) The system should also be capable of t:t‘)\mmumc;atmg with the' LC' mainframe
C‘PU IBM 370/158 with appropriate communication link control as described
1n section 3.c. -

h. General Requirements

(1) The equipment dt‘sngn shall provide for maximum useful service life under
twenty-four hour/day, seven day/week operation as a design goal, obsolescence
not withstanding. Useful service is defined as the continued ability to meet the
performance reliability and mammmabxhty specifications herein, assuming
that preventive maintenance in accordance with the w:ndm‘s peroposal is
practiced. Vendor shall state minimum and maximum useful service life and
warranty. The equipment will require no special facility to be constructed;The
operating environment shall be that of normal office conditions. R

(2) The equipment shall operate and maintain specified performance from a
single phase power source of 115V +~ 10%, 60 cycles +~ | cycle, or a threc
phase, four wire power source of 115/208 V + - 10%, 60 cycle +- 1%.

L1y
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(3) The vendor shall insure that all equipment will operate as specified in the
probable internal and external electromagnetic and electrostatic environments
without loss in performance and without, throughi the electromagnetic energy it °
generates, causing other equipment to. malfunction. Designed suppression of
radiated and constructed interference shall permit the equipment to operate
without error from incoming interference sources such as florescent lighiting,
power lines, general purpose high-speed digital computers and their auxiliary
equipment. It shall be the vendor’s responsibility to inspect the site and review
equipment installation plans with LC. '

_‘f: - (4) Electromagnetic or other radiation hazards potentially harmful to operating
H ( or maintenance personnel shall be constrained within the limits established by
: the National Council on Radiation Protection and Measurements.
(5) The equipment shall have UL approval and perform ds specified while
» operating under the following conditions:
‘ \ - ® Ambient Temperature Range. 50-to 90 degrees F provides there is no

condensation.
‘e~Relative Humidity. 10% to 90% -within the ambient temperature range.
¥ - B S
7 # Other Atmospheric Conditions. Any probable combination ofmoke, ozone,
o "1 fine dust, or any other atmospheric conditions which are likely to be
" encountered in an office building. '

(6) The vendor will provide detailed specifications of the proposed system as an
entity and define characteristics for system integrity. These shall include, but
not be limited to:

@ Detailed listing of system components.
@ Dimensions of all items of equipment and proposed installation layout.
@ Power supply requirements. !

# Overload protection.

® Required systermn operating environment, particularly cooling and electrical. .
® Modular growth characteristics and estimated useful life ;

® Detailed description of the technical characteristics of each component
including MTBF (Mcan Time Betweeh Failure), MTTR (Mean Time to
Repair), and MTBI (Mean "Time Between Interrupt — meaning abnormal
termination of operating system software.) The vendor must meet or exceed
the following figures or explain to the satisfaction of the LC why his figures
should be accepted asa reasonable aliernative:
® MTBF: See paragraph 1.3, which follows
e MTTR: See paragraph i4. which follows
o MTBI: See paragraph i.5. which follows
® Workload processing capability.
@ Operational safeguards.
@ Software ifiterfaces.
o Hardware interfaces,
. ® Previous npt,‘mli,un;il applications.
: ® Performance expectation (Throughput, etc.).
A : (7) Specify the expandability or maximum capability of the system for memory,
disk storage, CR'T's, and printers. '

O
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(8) Specnfy the source of all hardwan: and software being" pmpr@scd which has not
been directly produced or manufactured by the v:ndur :
) Provide the name, -title, address, and telcphnne: numb&r "of ‘the vendor’s
R . reprﬁeﬂta‘twﬁ who *bears sole . responsibility for this proposal and ensuing
contract. This representative would be contacted only 'in the event of unusual
_ circumstances; .day-to-day situations would be handlt:d at a ldwer argamzatmn-
, al levél. S
i. Reliability
Performance capability of the system will be based upon calculations from
demonstrated field experience. Definitions and r:stabhshment Df the quantltatlve
criteria follow: : : .
(1) A'system is the basic configuration of CPU’s memory, DISKE: and fapes (lf
the tape option is exercised) and will nof include any of the terminals supforted
by the system, telephone lines, cables, or utility power.
(2) Fatlure : A failure is defmtd as efe Or more f)f the following:

. ¢a) Any component failure in a CPU causing the system to cease functmnmg

(b) Failure of the internal system power supplies to deliver the correct vultagt:

(¢) Failure of any component in lhc memory which disablesusage

(d) Failure of any component m the controller (if one is used) controlling the
two synchronous channels :

. (¢) Failure of both of the synchronous channels

(f) Failure of any component in the controller (if use:d) cﬂntmllmg the

asynchronous L‘hdnnt‘ls

£

e 1 [*‘;\ﬂ}ng Of iGTe thsn e Pirgtﬁ‘fﬁfﬁﬁvﬁsg’ﬁﬁhfﬁﬂéus channels.
(h) The system fails to operate within the specified environmental limits.

(3). MTBEF :'The demonstrated mean time between failure for a population of
systems shall be 12,000 hours as a goal. The goal should be realized in a one
year time period, The LC will evaluate at the end of this time period whether
the goal was met and the suntability of the proposed system, . v
l he MTBF shall be calculated as follows: ’

ic system will be utilized over a 12 hour period daily. Failures occurring
Du(sig_(jhu 12 hour period will not be charged against the system provided they
have betn repaired before start up time the following day. Tt is desired that an
unalundt d system be able to report itself “in trouble” to the main 370/158 at
that service personnel may be dispatched.

the Library of Congre 5 50
Overall system reliability may be accomplished by one or mare uf the following
suggested dppr(mcht 5

capability coupled with sufficient hardware sophistication for the system to
realize a module is in rouble, configure the module out, report the failure,
and not interrupt operation. This is the desired approach. S
(b) Manual reconfiguration which may be accomplished by a user or by an
gperatar at a central terminal or at the 3707158 site, A shurt interruption
DeCUTS. :
¥ . (1) MTTR: Mean time (o repair is desired to be less than 30 minutes (aft:r the
field engineer has arrived at the site). The proposal shall ldgntlfy all evidence

N leading to this conclusion.

)
. =Y
O
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(5) MTBI: Mean time between interruptions shall apply to interruptions_caused
- by.either ‘the-operationial system sof (ware or the system hardware. It is expected
: that interruptions will occur more frequently immediately following installa-
“ " tion of the system, but will be expécted to improve once the burn in period has

elapsed. MTBI is intended to cover those interruptions which cannot be traced .

to either systern software or hardware as well as those that can be and is

included to éncourage the offerer to quote tested stable systems as far as .

practical. The following MTBI figures are desired: ' -

< (a) For the first month— 180 hours T
.| (b) For the next two'months—>500 hours : ‘
” (c) For the next three months—1,000 hours ;

(d) For the remainder of the time—during each working day of 12 hours or less
the reliability shall be 0.999 equivalent to one tenth or- one percent
probability of failure, equivalent to a mission MTBI of 12,000 hours.

(6) Design Life: The design life of the equipment is to be 10 years at 24 hours per
day operation.
. j. Design Approach
We require that the reader provide us with full details of the design approach bid,
including the architecture and logic for achieving the required reliability and/or
failure tolerance. We will entertain all sound design concepts that can achieve the
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